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Abstract
This dissertation is focused on improving the teaming experience of students by
evaluating the effectiveness of current peer evaluation instructional techniques and
evaluation methods in producing meaningful ratings of individual and team member
performance and constructive feedback. There exists a need for revision to the current
peer evaluation methods as many students are unable or unwilling to provide meaningful
feedback or assessment of their own or teammate’s contributions on assignments. A
series of four studies were used to develop a Cognitive Task Analysis (CTA)
instructional intervention, a codebook to evaluate the qualitative feedback provided in
peer evaluation comments, and a modification to a popular peer evaluation tool, CATME.
These interventions resulted in an increasing percentage of students who provided
comments on their peer evaluations and significant increases in the utility of these
comments (operationally defined as detailed, references specific team work, and
providing actionable and/or impactful feedback).
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1 Introduction
In 2004, I started as an instructor in the First-Year Engineering Program at Michigan
Tech. My experience as a Chemical Engineer focused primarily on process optimization
and I quickly learned that optimizing a process is different than optimizing a learning
experience. I jumped into learning educational pedagogy and researching best practices.
My classroom became a testbed for new practices and I found myself engaging in
Design-Based Educational Research (DBR) long before I knew the terminology.
According to Anderson and Shattuck (2012), a quality DBR study has the
following characteristics: a) is situated in a real educational context, b) focuses on the
design and testing of a significant intervention, c) uses mixed methods for assessment, d)
involves multiple iterations, e) involves a collaborative partnership between researchers
and practitioners, and f) has design principles that evolve or lead to practical principles,
patterns, or grounded theories that advance the domain and educational practice
(Anderson and Shattuck, 2012). My initial work met several of these criteria, but lacked
others. For example, learning to assess outcomes was something I learned along the way.
I found myself wanting a stronger foundation in statistical methods and assessment for
some of the challenges I wanted to address in the first-year engineering classroom and
curriculum. In particular, the collaborative component of the first-year engineering
program.
From the beginning of my career, the emphasis was placed on creating a
balanced, supportive team environment. Much effort was put into the team making
process and trying to balance various factors (e.g., student schedules, interests, hobbies,
13

culture) in order to make a positive, effective teaming experience. Peer evaluations were
used to assess individual effort at the end of the semester. There were several issues that I
noticed with these peer evaluation models. First, some teams do not show signs of
dysfunction in the classroom when being observed by the instructor, but report issues in
the peer evaluation. Second, there were teams where it was apparent not everyone was
contributing equally, yet their peers rated everyone the same on peer evaluations.
Additionally, some poor team experiences were not relayed on the peer evaluations, but
were observed by the instructor. Throughout my experience, these issues seem to be
consistent in first-year engineering teams, but the root cause of these issues and student
willingness to identify these issues was unknown.
In 2015, I started pursing my PhD in Applied Cognitive Science and Human
Factors (ACSHF). My focus in pursuing this degree has been to develop my statistical
and analytical skills to assess student learning, the use of instructional techniques, and
implementation of educational technology to enhance student learning and success. I
focused my dissertation work on improving the teaming experience of first-year
engineering students by evaluating the effectiveness of current peer evaluation
instructional techniques and evaluation methods in producing meaningful ratings of
individual and team member performance and constructive feedback. This project has the
potential to have a great impact on student learning in the first-year engineering program
at Michigan Tech as well as the potential to impact learning and instruction on a national
or international level.
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Collaborative learning has shown to benefit student learning, engagement, and
performance (Svinicki and McKeachie, 2014). The U. S. Department of Education
considers Collaborative Problem Solving (CPS) as an essential 21st century skill, which
requires both collaborative (i.e., working in a group) and problem-solving skills (U.S.
Department of Education, 2017). While historically K-12 education has been primarily
concerned with content delivery, collaborative problem solving has recently been
integrated and emphasized in the Common Core State Standards (U.S. Department of
Education, 2017). Unfortunately, despite the collaborative learning experiences now
available in the majority of K-12 classrooms, building and maintaining effective teams
remains a problem in post-secondary education and industry (Loughry, Ohland, &
Woehr, 2014; Felder and Brent, 2016).
The importance of this issue in engineering education is outlined in ABET
Student Outcome 5 as, at the end of their undergraduate program, students should have
“an ability to function effectively on a team whose members together provide leadership,
create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives” (www.abet.org). In order to work towards that objective, the first-year
engineering program at Michigan Technological University (Michigan Tech) focuses on
the use of active, collaborative learning to deliver the content of their courses (Sorby,
Monte, & Hein, 2001). The first-year engineering program at Michigan Tech consists of
two main pathways depending on math-readiness (see Figure 1.1 below). For those
engineering students who are initially enrolled in Calculus I or higher, they are enrolled
in a two-semester course sequence of ENG1101: Engineering Problem Solving and
15

Analysis and ENG1102: Engineering Modeling and Design. For those students who are
initially enrolled in Pre-Calculus, they take a three-semester engineering sequence, where
ENG1101 is spread out into ENG1001: Engineering Problem Solving in the fall semester
and ENG1100: Engineering Analysis in the spring semester, followed by ENG1102 the
following fall semester.

Figure 1.1. First-Year Engineering Pathway at Michigan Technological University

In 2017, the first-year program moved to a flipped model for course delivery.
ENG1101 and ENG1102 were taught with 5 sections meeting together twice a week for
16

two hours in a Studio Session with the instructor and LEAP Leaders (near-peer student
mentors). Once a week, each section met separately with their LEAP Leader for a 50minute LEAP Session. An example classroom layout of the Studio Session is shown
below in Figure 1.2. In this diagram, it shows a Studio Session layout with sections 26 –
30, which would have a maximum of 120 students total. Each section has a total of three
tables, with two teams of four students assigned to each table.

Figure 1.2. First-Year Engineering Studio Session Classroom Layout
Within this flipped learning environment, some of the course material (reading,
video, activities) occurred before each Studio Session. In class, student teams focused on
problem-solving using computational tools in a collaborative learning environment. Each
student had a laptop computer to engage with the course materials. Additionally, there
were large monitors embedded in the tables for each team to use as a collaborative tool.
One team member could attach their laptop to this monitor and all students could work on
team assignments together.
Although the delivery methods and course content have changed since the
program was established in 2000, active, collaborative learning remains a hallmark of the
17

program. As mentioned previously, students are grouped into teams of four to work on
the class activities and projects. Success for Michigan Tech’s first-year engineering
program hinges on the approximately 240 student teams (each semester) learning to work
collaboratively (working with others on a structured activity (EBS, 2020)) if not
completely cooperatively (working in a group for a focused project (EBS, 2020)) in their
classes.
To provide some context, in the first-year engineering program at Michigan Tech,
the problem-solving class activities mentioned above would be considered collaborative
learning. The students work may work with their classmates on these activities. Longer
“mini-projects” (ENG1001/1100/1101) or semester-long design projects (ENG1102)
would be considered cooperative learning. These projects require interdependence, where
teammates are mutually dependent on each other to complete all of the project tasks.
For this project, I devised and completed a series of four studies over the past two
academic years (2019-20 and 2020-21) which explore different independent variables,
tool manipulations, or instructional manipulations to determine their effect on peer
evaluation ratings and feedback comments. I used a design-based educational research
(DBR) process as a framework to explore, implement, and evaluate these different
manipulations. A general overview of the Design-Based Research (DBR) approach for
educational research is shown below in Figure 1.3.
To begin, the research is focused on the analysis of practical problems by
researchers and practitioners in collaboration (Figure 1.3, step 1). In this case, I am
focused on the analysis of the teaming experience of first-year engineering students by
18

evaluating their peer evaluation ratings and feedback to each other. This has been a
historically difficult area to assess and one which greatly impacts the student learning and
experience in the first-year engineering classroom. Chapter 2 focuses on discussing the
literature regarding peer collaboration and evaluation, and common team issues
experienced by undergraduate students in general and first-year engineering students
specifically. Additionally, I discuss the role that giving and receiving honest and
constructive peer feedback has in team functionality. This literature review informs the
development of solutions by existing design principles and educational innovations
(Figure 1.3, step 2).

Figure 1.3. Design-Based Research Approaches in Educational Research (Adapted from
Van den Akker, 2006)

Copyright 2006 from Educational Design Research by J. Van den Akker, K. Gravemeijer, S.
McKenney, & N. Nieveen (Eds.). Reproduced by permission of Taylor and Francis Group, LLC,
a division of Informa plc. This permission does not cover any third party copyrighted work which
may appear in the material requested. User is responsible for obtaining permission for such
material separately from this grant.

In Chapters 3 and 4, I review the results of two studies from Fall 2019 sections of
ENG1101: Engineering Problem Solving and Analysis. These studies seek to narrow the
19

scope of problem to the first-year program at Michigan Technological University. In the
first study (Chapter 3), I explored which teaming issues(s) were most observed in firstyear engineering students by tapping into the collective knowledge and experience of
first-year engineering faculty and near-peer mentors. A second study, discussed in
Chapter 4, examined how the first-year engineering teams at Michigan Technological
University typically function and utilize current peer evaluation tools. The information
gained from this study was important for understanding students’ evaluative behaviors
prior to any instruction, training, or feedback manipulations. The results of these studies
guided the design and hypotheses for a study in Spring 2020.
Chapters 5 and 6 demonstrate the iterative cycle of testing and refinement of my
interventions in the classroom (Figure 1.3, step 3). Chapter 5 focuses on the study of
Spring 2020 students in ENG1102: Engineering Modeling and Design. This study
introduced two instructional manipulations (Reflective and Procedural) designed to
enhance peer review feedback and measured the changes in the dependent teaming
variables (CATME peer rating, team satisfaction, team interdependence, conflict, and
trust) between and within these manipulations utilizing a pre/post methodology. The peer
review feedback provided by the students allowed for the development of a codebook
that identified recurring ideas and themes brought forward by the students in their self
and peer evaluation comments. This developed a tool for others to use in the evaluation
of peer evaluation comments (Figure 1.3, step 4).
Unfortunately, the changing academic landscape due to COVID-19 modified
Study 3 in situ, which opened up an opportunity for a fourth study to refine my methods.
20

This final study was completed in Fall 2020 (Chapter 6). The study design included
experimental manipulation of the type of feedback instruction, CATME survey
instrument, and midterm/end-of-term timing of surveys on quantitative and qualitative
peer feedback. The coding scheme developed in Study 3 was revised and refined. The
overall conclusions across this series of studies are discussed in Chapter 7.

21

2 Literature Review
In this literature review, I focus on a few main areas. First, I define collaborative learning
in general and discuss several theories of collaborative learning. This is followed by a
discussion of the benefits and challenges related to collaborative learning. I then focus on
the development and facilitation of collaborative teams in the educational environment.
This is followed by a discussion of the specific challenges facing teams and strategies for
mitigation that instructors may use in their classrooms. I finish with a discussion of the
research design and goals for this dissertation.

2.1 Collaborative Learning
Collaborative and cooperative learning have been used to describe working with
others in an educational environment. As a point of clarification, cooperative learning is
simply a type of collaborative learning where “students work together in small groups on
a structured activity” (EBS, 2020). Cooperative learning involves students working on
team projects where there is positive interdependence, individual accountability,
promotive interaction, development of teamwork skills, and self-assessment of team
functioning (Felder and Brent, 2016). Collaborative learning, on the other hand, focuses
on students working together to learn more broadly. Examples of collaborative learning
could be working on a semester design project, engaging in group discussions, or
working in pairs on a class assignment.
Collaborative learning is an active, constructive process that depends on rich
contexts and includes diverse, social learners (Smith and MacGregor, 1992).

22

Collaborative learning has roots with two prominent learning theories: Social Learning
Theory and Social Constructivism (Kuwabara, Einbinder, Sun, and Azizi, 2020). Social
Learning Theory states that behavior must be learned before it can be performed and it is
most often learned through experience or observing others (Bandura & Walters, 1977).
This theory emphasizes the role of self-regulatory processes in cognition. For example,
an individual selects, organizes, analyzes, and interprets the stimuli from the environment
(e.g., others, surroundings) and uses this process to impact their behavior (Bandura &
Walters, 1977).
Social Constructivist Learning Theory identifies peer interaction as an essential
part of cognitive development (Vygotsky, 1978; Pritchard and Woolard, 2013). Vygotsky
stated that the “two primary means of learning occur through social interaction and
language” (Vygotsky, 1978). Additionally, Vygotsky emphasized that learning should be
matched with a child’s development level as determined “through problem solving under
adult guidance or in collaboration with more capable peers” (Vygotsky, 1978; Clabaugh,
2010; Wink & Putney, 2002). These collaborations are most effective in what Vygotsky
called the “zone of proximal development” where collaborative instruction is used to
move a student from what they know to what they don’t know (Vygotsky, 1978). While,
Social Constructivist Learning Theory emphasizes the role of community in this
construction of knowledge (Pritchard and Woolard, 2013), this does not counter Social
Learning Theory. Bandura indicates that behavior is most learned by observing others
(Bandura & Walters, 1977). In fact, without others such as peers, parents, or community
members, learning would be much more difficult.
23

There are many benefits to collaborative learning. Broadly, collaborative learning
teaches students how to work collaboratively with others, a skill that is necessary in most
professions. Peer interactions to facilitate learning can often be more productive than
teacher-student interactions (Svinicki and McKeachie, 2014; Boud, Cohen, and Sampson,
1999). In terms of motivation, collaborative learning allows for mutual support,
stimulation, reduces absenteeism, and increases the likelihood of completing individual
work (Svinicki and McKeachie, 2014). Additional benefits include increased cognitive
skills (Svinicki and McKeachie, 2014), increased interpersonal skills (EDS, 2020;
Svinicki and McKeachie, 2014), and increased communication skills and critical enquiry
and reflection (Boud, Cohen, and Sampson, 1999).
Boud, Cohen, and Sampson (1999) found as part of their literature review that
collaborative, peer learning may demonstrate additional benefits for women and
underrepresented minorities as this learning method values cooperation over competition
and shows a greater respect for diverse backgrounds and experiences. Increased
opportunities for diversity and personal feedback and acknowledgement of individual
differences were also found by the Educational Broadcasting Corporation in their 2010
workshop (EDS, 2020). Smith and MacGregor (1992) found that collaborative learning
encourages the development of learning communities (Smith and MacGregor, 1992).
From an instructional standpoint, collaborative learning approaches such as peer
learning allow for flexibility in class structure and timing (Boud, Cohen, and Sampson,
1999). Larger projects and project-based learning can be used to increase the scope of
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learning opportunities for peer groups or teams. Additionally, collaborative learning lends
itself to increased use of active learning strategies (EDS, 2020).
However, designing collaborative activities requires conscious design of social
space for in and out-of-class interactions (Smith and MacGregor, 1992), which can be
challenging with traditional lecture-based classrooms. Boud, Cohen, and Sampson (1999)
indicated that teams comprised of vastly different ages, experiences, cultures may form
management and pedagogical challenges for instructors as well. Additionally, if
collaborative learning is employed, group assessment, peer feedback, and self-assessment
should be built into the curriculum (Boud, Cohen, and Sampson, 1999).

2.2 Facilitating Collaborative Teams
Creating effective, collaborative teams is an essential part of the first-year engineering
program at Michigan Tech. In this section, I focus on discussing a popular model of team
development, common methods for team formation, common challenges facing student
teams, and instructional strategies for mitigating teaming issues.
2.2.1 Team Development Model
A common teaming model was developed by Tuckman in 1965. This five-step model
describes the common stages experienced by a team from initial membership to
dissolution of the group and outlines the times when team issues are most prevalent. This
model, shown in Figure 2.1 below, starts at the forming stage. At this stage, the group has
been created and group members are learning about the purpose, roles, and members of
the group (Wilson, 2010). The next stage is storming. This stage is characterized by
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unproductive conflict; where individuals are testing boundaries and determining what is
acceptable within the group (Wilson, 2010). Some groups never make it through this
phase to reach a place where they can work together effectively and productively. The
norming phase comes next and is typically where roles, relationships, ground rules,
expectations, and the norms of the group are established (Wilson, 2010). This leads to
performing, where the team is productive and productive conflict can be used effectively
(Wilson, 2010). When the team task is complete, a sense of closure and accomplishment
characterizes the adjourning phase (Wilson, 2010).

Figure 2.1. Tuckman’s (2010) Teaming Model (Wilson, 2010)
See Appendix H for documentation of permission to reprint this material.
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2.2.2 Team Creation Process
In Chapter 1, I alluded to the effort I placed into the team making process for first-year
engineering students and the emphasis on balancing factors such as student schedules,
interests, hobbies, and culture in order to make a positive, effective teaming experience.
There are many suggestions on how to create effective student teams, but many times
these suggestions can be contradictory. For example, there is an emphasis placed on
ensuring common schedules, interests, hobbies, culture, and gender, but teams should
also include diverse personalities, abilities, and learning styles (Felder & Brent, 2001).
Felder and Brent (2001) suggest that instructors should focus on considering those
students who are at risk academically, especially in the early years of undergraduate
work. For example, in lower-division classes, instructors should create groups where atrisk students are supported rather than isolated (e.g., in engineering groups try not to put a
female student alone on a team) (Felder & Brent, 2001). Felder and Brent do recommend
removing this restriction in the upper-division classes, however, as these students may be
isolated in their professional work and should have some experience with this before
moving into their careers (Felder & Brent, 2001).
While the importance placed on creating effective teams is found throughout the
literature, the process for creating teams may differ broadly (Felder and Brent, 2001;
Felder and Brent, 2016). Some instructors prefer to collect teaming criteria via paper or
online forms and create teams manually (Felder and Brent, 2001; Felder and Brent,
2016). Other instructors may allow students to self-select into groups (Felder and Brent,
2001; Felder and Brent, 2016). Finally, some instructors prefer to use online systems to
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collect and create the teams (Loughry, Ohland, and Woehr, 2013). In terms of an online
system to gather student information, there is software available such as CATME
TeamMaker which helps balance the factors you personally are most concerned with
along with the importance of these factors (Loughry, Ohland, and Woehr, 2013).
For the past few years in ENG1101 and ENG1102, the course instructors made
teams of 3-5 students using the CATME Team Maker Software. The teaming factors
chosen by instructors included student gender, schedule, major, hobbies, athletic
commitments, and prior programming experience. The TeamMaker software creates
teams based on these factors using grouping strategies defined by the instructor (e.g.,
similar hobbies, different experience, etc.) and instructors have the opportunity to accept
or adjust teams. Student teams are then notified by email through the CATME interface
who their teammates are, what their contact information is, and what their combined
schedule (with busy/free times highlighted) is for their semester team.
2.2.3 Challenges Affecting Teams
As groups are often put together for a single project, the time spent in the group affects
the development of the group dynamics and problem-solving strategies (McGrath, 1990).
In general, the more time or instances in which individuals work together on project, the
more opportunities they have to overcome challenges. Some challenges facing teams and
the development of team skills are team members not pulling their weight, team members
who dominate discussions, and conflict which can come from unclear or differing
expectations between teammates (Felder & Brent, 2001). Additional challenges were
summarized by Loughry, Ohland, and Woehr (2014) as part of their literature review
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such as division of work, poor communication, conflict, individual work preferences, and
social loafing (Loughry, Ohland, and Woehr, 2014).
Van Tyne (2017) also point out that students fear that working on a team may
negatively impact their overall individual grade, this fear impacts how individuals trust
and interact with their teammates (Van Tyne, 2017). As mentioned previously, level two,
conflict in a team, or “storming”, occurs in most teams (Tuckman, 1965; Wilson, 2010).
Tekleab, Quigley, and Tesluk (2009) state that when teams overcome this conflict, trust
develops between team members, leading to higher levels of team cohesion and greater
team effectiveness (Tekleab, Quigley, & Tesluk, 2009, pg. 171). Additionally, Harley
(2013) emphasizes that the building up and strengthening of working relationships
requires building and maintaining trust.
Patrick Lencioni developed a model of five key dysfunctions of teams who are
not demonstrating effectiveness (Lencioni, 2007). Lencioni’s model of Five Dysfunctions
of a Team, shown in Figure 2.2 below, has been shown to demonstrate both construct and
predictive validity with team effectiveness, in addition to having face validity (Hamlin,
2008). This model depicts a hierarchy in the issues experienced by teams in industry as
well as those in academia. Starting at the bottom, if a team is unable to trust one another,
they cannot engage in productive conflict, fail to commit to a plan of action, are not
accountable to one another, and ultimately their work does not meet the desired outcome.
Lencioni’s model (2007) builds on each step.
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Figure 2.2. Five Dysfunctions of a Team Model
With respect to first-year engineering teams, the ENG course series at Michigan
Tech provides students with their first experience with teams in the university
environment, so it would make sense that their ENG class teams will struggle most with
these first two dysfunctions. A team who is unable to establish trust will more likely have
issues with the other levels as well. So, trust is the foundation on which all teams are built
upon. For example, without this trust-based relationship, feedback (especially tough
feedback) is difficult to both provide and accept (Harley, 2013). It is, therefore,
important for instructional strategies to ensure that trust is established in teams before
moving on to addressing other issues.
Table 2.1 summarizes the team issues faced by teams experiencing each
dysfunction in this model according to Lencioni. Recommendations from Hamlin (2008)
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on the application of this model states that self-assessment on the various dysfunctions
can identify which dysfunction(s) should be worked on within the team to increase
overall team effectiveness.
Table 2.1. Characteristics of Teams who Experience one of the Five Dysfunctions of a
Team (Lencioni, 2007)
Dysfunction
Absence of Trust

Fear of Conflict

Lack of Commitment

Avoidance of
Accountability

Inattention to Results

Teams with this dysfunction…
● conceal their weaknesses and mistakes from one another
● hold grudges
● fail to recognize and tap into one another's skills and
experiences
● hesitate to offer help outside their own areas of
responsibility
● jump to conclusions about the intentions and aptitudes of
others without attempting to clarify them
● dread meetings and find reasons to avoid spending time
together
● hesitate to ask for help or provide constructive feedback
● waste time and energy managing their behaviors for effect
● create environments where back-channel politics and
personal attacks thrive
● fail to tap into all the opinions and perspectives of team
members
● ignore controversial topics that are critical to team success
● breeds lack of confidence and fear of failure
● revisits discussion and decisions again and again
● encourages second-guessing among team members
● creates ambiguity among the team about direction and
priorities
● places an undue burden on the team leader as the sole source
of discipline
● misses deadlines and key deliverables
● creates resentment among team members who have different
standards of performance
● encourages mediocrity
● is easily distracted
● encourages team members to focus on their own individual
goals
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2.2.4 Evaluation of Teaming
One of the major concerns from instructors is the assessment of individual learning,
which is made more challenging in a collaborative environment. With the possibility of
social loafing, there is also the concern that some students will coast on their team
member’s work and not put forth the effort required to learn the course material (Karau
and Williams, 1993, Brooks and Ammons, 2003; Loughry, Ohland, and Woehr, 2014).
Quite often, instructors turn to the use of peer evaluations to evaluate the individual
contributions of team members on group work or during group activities (Loughry,
Ohland, and Woehr, 2014, Svinicki and McKeachie, 2014). It is important to distinguish
the difference between peer evaluations used as a grading mechanism for a student
product and peer evaluations to evaluate collaboration. For the purposes of this
dissertation, the term peer evaluation is used to indicate evaluations that measure the
collaboration occurring within student groups.
The goal of peer evaluation in a collaborative environment is to have the
evaluators rate themselves and their teammates on how well they carry out their assigned
team functions, meeting attendance and preparation, contributions to the team, and
cooperation (Felder and Brent, 2001). Research has shown that the purpose of the
evaluation has a large effect on how these evaluations are completed. For example, a
formal evaluation used for assessment purposes versus an informal evaluation used for
development is more likely to be inflated (Brutus, Donia, and Ronen, 2013) or may
inhibit cooperation (Boud, Cohen, and Sampson, 1999). Additionally, evaluations
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focused on evaluating effort were more unreliable than those focused on achievement
(Topping, 2003).
However, peer evaluations used for development processes (e.g., at the middle of
the semester), can have a potential to improve their team skills before the end of their
collaborative work (Baker, 2008). Additionally, these formative assessments have shown
to reduce the frequency of social loafing (Karau and Williams, 1993; Brooks and
Ammons, 2003; Brutus and Donia, 2010). For example, a study by Brooks and Ammons
(2003) demonstrated that when student saw the peer evaluation process as a way to
reduce social loafing, they had a greater satisfaction with their team. This result occurred
when students provided specific feedback earlier in the team experience (Brooks and
Ammons, 2003). A study of 511 undergraduate business and graduate MBA students
using developmental feedback showed immediate impacts on open communication,
group task focus, group viability, and member relationships within their assign project
groups (Druskat and Woehr, 1999).
There are many benefits to using peer feedback to evaluate collaborative
activities. Peer evaluation allows for aggregation of different points of view which helps
to partially remove bias in evaluation (Brutus and Donia, 2010). Evaluating peers
demonstrates gains in team skills such as cognitive challenge and development whereas
evaluating yourself enhances meta-cognition (Topping, 2003). Peer evaluation allows for
true measurements of interpersonal skills, team-work effectiveness, and individual’s
strengths and weaknesses (Brutus and Donia, 2010). A study by Kaufman, Felder, and
Fuller (2000) showed significant positive correlations between peer ratings and test
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scores indicating that students are able to evaluate knowledge and performance-based
skills accurately (Kaufman, Felder, and Fuller, 2000). Additionally, when peer feedback
is received thoughtfully and positively, it has many positive effects on learning (Topping,
2003).
There are some issues regarding the use of peer evaluations that instructors should
be aware of. A study by Kaufman, Felder, and Fuller (2000) found that male students in a
sophomore-level chemical engineering course gave and received higher ratings from their
teammates than female students, although these differences were not statistically
significant. However, minority students tended to give higher ratings and receive lower
ratings than their teammates, which was found to be statistically significant in one of the
courses. This same study found that there is a greater tendency for students to give
themselves a lower evaluation than it is to give themselves a higher evaluation (14% vs
6%) (Kaufman, Felder, and Fuller, 2000).
A study by the United States Air Force Academy (2010) found that engineering
students on multidisciplinary teams often demonstrated the creation of subgroups of likemajored individuals and subsequently rated others with their major higher than students
of a different major (Dudevior, Laffely, and Mundy, 2010). A study by Topping (2003)
found that advanced students tended to underestimate themselves whereas weaker
students tended to overrate themselves (Topping, 2003). Richmond, Satyamurthy, and
DeFranco (2016) found that in a graduate engineering program, the opposite trend
occurred where students tended to rate themselves higher than their peers on evaluations
(Richmond, Satyamurthy, and DeFranco, 2016).
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A study by Cheville and Duvall (2008) showed changes in how students use the
peer evaluations as they gained additional experience with their team. For example, with
an initial team evaluation, students rated each other primarily due to their personal
attributes, but in subsequent evaluations rated each other more on the amount and quality
of work completed by each team member (Cheville and Duvall, 2008). However,
students were unable to distinguish between effort and results. Meaning that despite the
final grade received on the project, students used the amount of perceived work as the
impetus for the peer rating given and not the final grade (Cheville and Duvall, 2008).
Additionally, it was noted that those students who completed the most work received the
highest ratings by their peers, but also gave the lowest and most variable ratings to their
teammates (Cheville and Duvall, 2008).
While the previous studies focused primarily on quantitative ratings, peer
evaluations often contain comments for teammates as well. These comments can often
add insight into the team functionality. However, Harley (2013) states that peer
comments from evaluations tend not to give focused feedback (i.e., feedback that focuses
on specific behaviors), but instead focuses on attributes (i.e., vague feedback that says
nothing about the actions or behaviors of the team member) (Harley, 2013). This would
indicate that the information learned by an instructor on the team functionality could be
severely limited. For example, in a 2018 study by Brawner, Murch, Ferguson, and
Ohland, only about a third of the students provided comments to themselves or their
teammates and these comments lacked details that explained their quantitative rating of
their peer (Brawner, Murch, Ferguson, and Ohland, 2018).
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2.2.5 Strategies for Mitigating Team Issues
With the challenges inherent in both creating, implementing, and assessing the teaming
experience, it is important to review opportunities for improvement. Hackman (1990)
investigated the research surrounding the conditions necessary for creating effective
teamwork and identified specific points of leverage for enhancing group performance as
shown in Table 2.2. While instructors can create the teams and team projects and
facilitate skill development, within the first-year engineering program, a place where
instructors can most help student skills is in the third row: task-appropriate performance
strategies. By helping the students develop effective strategies, instructors can help assist
in other areas of the table as well.
For example, under group structure, it is suggested that group norms be created
that regulate member behavior as a stepping stone toward effective teaming (Hackman,
1990). Felder and Brent (2001) also recommend having teams set ground rules, norms, or
team contracts early and revisit and evaluate these initial expectations as a recommended
instructional strategy for team building. This procedure is followed in the first-year
engineering program at Michigan Tech. One of the earliest team assignments in the
semester is to create a team contract that establishes group norms for the semester.
Another opportunity that appears to be a good source for instruction in the firstyear engineering environment is under coaching and consultation: remedying
implementation problems and fostering creativity in strategy development (Hackman,
1990). With the need for group assessment and the challenges demonstrated by
researchers in student use of these tools (Brawner, Murch, Ferguson, and Ohland, 2018;
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Cheville and Duvall, 2008; Dudevior, Laffely, and Mundy, 2010; Harley, 2013;
Kaufman, Felder, and Fuller, 2000; Richmond, Satyamurthy, and DeFranco, 2016;
Topping, 2003), this would indicate the need to focus on the instruction and use of peer
evaluation tools in the classroom.
Table 2.2. Points of Leverage for Creating Conditions That Enhance Group Task
Performance (Hackman, 1990, pg. 13)
Process Criteria of
Effectiveness

Group Structure

Points of Leverage
Organizational
Context
Organizational
reward system

Coaching and
Consultation
Remedying
coordination of
problems and
building group
commitment

Ample effort

Motivational
structure of group
task

Sufficient knowledge
and skill

Group composition

Organizational
education system

Remedying
inappropriate
“weighting” of
member inputs and
fostering crosstraining

Task-appropriate
performance
strategies

Group norms that
regulate member
behavior and foster
scanning and
planning

Organizational
information system

Remedying
implementation
problems and
fostering creativity in
strategy development

See Appendix H for documentation of permission to reprint this material.
Some suggestions by researchers on how instructors could improve the peer
evaluation process include instructional methods, practice, and changes to the peer
evaluation forms. To begin, Jamnia (2018) has outlined several tips to giving qualitative
feedback that could be provided to students before they complete the peer evaluation
form. First, the feedback should focus on a specific behavior or deliverable (e.g., product,
report). This feedback should state the facts, offer validation (e.g., keep doing what
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you’re doing) or suggestions for improvement, and invite their opinion. The feedback
should be provided within a few minutes (e.g., don’t take too long to say what needs to be
said). Feedback should be focused on the future (e.g., how can this be improved for next
time). Instructors should also think about how to deliver the feedback – pick a time that
works for both parties involved and a neutral location. Finally, the feedback should end
with an agreement on what to do next (Jamnia, 2018).
To address the lack of detail in peer feedback comments as noted by Brawner,
Murch, Ferguson, and Ohland (2018), instructors could provide these suggestions by
Harley (2013) on how team members can describe the actual behaviors the team member
is demonstrating. Examples of some common team feedback (attributes versus
behaviors), as shown in Table 2.3 below, could be provided to the students so that their
team feedback could become more focused and informative (Harley, 2013).
Table 2.3. The Differences between Attributes and Behaviors in Team Member Feedback
Attributes
(Vague Feedback)

Behaviors
(Focused Feedback)
Helps other members of the team with their work
Team Player
when needed.
Questions every decision that’s made. They argue all
Difficult to work with
the time.
Adapted from Harley, S. (2013). How to Say Anything to Anyone. Austin, TX: Greenleaf
Book Group, 117.
Additionally, as Topping (2003) indicated, when peer feedback is received
thoughtfully and positively, it has many positive effects on learning (Topping, 2003). An
instructor could provide instruction on a model for receiving feedback such as the
S.A.R.A model, shown in Figure 2.3. SARA stands for Shock, Anger, Resistance and
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Acceptance and is a useful model for visualizing the spectrum of emotions and reactions
one might experience when receiving feedback (decisionwise, 2020; Flanagan, 2017;
Harley 2018). The initial response to feedback (especially negative feedback) is shock
and defensiveness and possibly resistance to the message. By understanding the S.A.R.A
model and giving themselves time to think before reacting, this maximizes the chance
that students will receive honest feedback in the future. (Harley, 2013)

Figure 2.3. SARA model for Receiving Feedback (decisionwise, 2020)
See Appendix H for documentation of permission to use this material.
In addition to training that can be provided by the instructor, several studies
indicate that more instruction and additional practice with assigning ratings on a peer
evaluation improves rater performance and accuracy (Kaufman, Felder, and Fuller, 2000;
Topping, 2003; Bernadin and Vilanova, 2005). For example, a 2013 study of 182
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undergraduate business students by Brutus, Donia and Ronan, found that repeated use of
a standardized peer evaluation instrument increased the quality of the evaluation, the
student’s confidence in using the instrument, and the number of positive comments
provided. A second study by Brutus and Donia (2010) indicated that repeated use of a
peer evaluation instrument showed an increase in group effectiveness (Brutus and Donia,
2010).
Peer Evaluation software such as the CATME tool can be used repeatedly for
formative, informal feedback as well as formal feedback. There is an option for rater
calibration, which familiarizes team members on these teaming behaviors and the use of
the CATME system to rate their peers (Ohland et al, 2012). Training is available through
short YouTube videos on how to complete a peer evaluation. Additionally, CATME has
the ability to identify teams having teamwork difficulties by flagging exceptional rating
patterns that warrant attention by the instructor such as a team conflict or a manipulative
student (Ohland and Loughry, 2006). This feature is helpful as Dudevior, Laffely, and
Mundy (2010) recommend that faculty need to identify and rectify student bias behavior
when it is observed (Dudevior, Laffely, and Mundy, 2010).
Finally, modifications could be made to the peer evaluation tools themselves to
improve utility. For example, an examination of four different peer evaluation measures
by 669 undergraduate business students indicated that students prefer that evaluations of
the contributions of group work include: a) student input versus relying solely on
instructor grades, b) self-evaluation as well as peer evaluation, c) clear, specified
evaluation criteria, d) a place for open-ended comments, and d) confidentiality in
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responses (Kilpatrick, Linville, and Stout, 2001). Additionally, this study indicated that
having the opportunity to provide mid-term feedback on individual performance within a
team is preferable to not having this opportunity (Kilpatrick, Linville, and Stout, 2001).
Several studies have demonstrated that increasing the visual size of the response
box can result in longer responses for paper surveys (Christian and Dillman, 2004) and in
web-based surveys for less motivated individuals (Smyth, Dillman, Christian, &
McBride, 2009). Kalton and Schuman (1982) found in their review of the effects of
questions on survey responses that increasing the length of the question significantly
increased the length of the response. Additionally, other studies have indicated that
providing clarifying or motivating instructions can improve the thoroughness of
responses to open-ended questions (Smyth et al., 2009; Chaudhary & Israel, 2016).
Another method to change the peer evaluations is to change the structure of these
evaluations. Most commonly peer evaluations use a combination of quantitative ratings
and open-ended comments, but other options exist for gaining feedback on the teaming
experience. A team Cognitive Task Analysis (CTA) utilizes an interview protocol that
can identify the thoughts, behaviors, and decisions the individuals and team were making
throughout the project instead of just the steps needed to complete the project and who
was responsible for completing these steps (Klein, 2000). A team CTA can be used to
improve a team’s cognitive performance (e.g, decision making, problem solving) by
identifying their strengths and weaknesses. However, a team CTA is less effective in
assisting with motivational or emotional issues (Klein, 2000).
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A team Knowledge Audit can also be used to gather information regarding team
members knowledge and skills on specific team tasks (Crandall, Klein, & Hoffman,
2006). A Knowledge Audit is a structured interview that covers eight dimensions using
specifically worded probes (questions) (Crandall, Klein, & Hoffman, 2006). A study by
Miller, Hirshfield, and Chachra (2016) on 31 undergraduate engineering students at
several midwestern universities used a similar interview strategy to gather negative
comments about their students teaming experiences. Students were asked at the end of the
semester about their team’s decision-making process, a challenging situation their team
faced (and did well/poorly), and which tasks they felt their team trusted them to
complete. These interviews yielded detailed positive and negative comments about their
teaming experiences (Miller, Hirshfield, and Chachra, 2016).

2.3 Research Goals and Design
The literature indicates that there are many challenges with collaborative learning (Felder
& Brent, 2001; Loughry, Ohland, and Woehr, 2014) and teams in general (Lencioni,
2007). Forming collaborative groups, supporting effective team interactions, and
evaluating individual work can be a difficult task for instructors (Felder & Brent, 2001).
Many instructors are moving to peer evaluations to help assess students work and
evaluate team effectiveness, but these evaluations may not accurately reflect the team
situation (Brawner, Murch, Ferguson, and Ohland, 2018; Brutus, Donia, and Ronen,
2013; Cheville and Duvall, 2008; Dudevior, Laffely, and Mundy, 2010; Felder & Brent,
2001; Kaufman, Felder, and Fuller, 2000; Loughry, Ohland, and Woehr, 2014; Svinicki
and McKeachie, 2014; Richmond, Satyamurthy, and DeFranco, 2016; Topping, 2003).
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Because these challenges exist, the overall goal for my dissertation was to
improve the utility of student peer evaluation feedback. As mentioned previously, I used
the Design-Based Research (DBR) approach for educational research to frame my work.
I utilized the suggestions from my literature review to identify possible solutions and
used pilot studies (Chapter 3 and 4) to narrow the focus of this study to first-year
engineering students at Michigan Tech. From this body of literature, I identified
alterations in the peer evaluation instrument (CATME), changes to instructions for
students regarding peer evaluation, and the introduction of a new instructional method
which utilizes Knowledge Audit procedures that may result in increased utility of peer
feedback. These alterations were tested over multiple semesters and classes to refine the
procedure (Chapters 5 and 6). To assess this work, I created a coding template for
instructors to evaluate the utility of the qualitative student comments provided via the
peer evaluation instrument. My overall conclusions are discussed in Chapter 7.
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3 Study 1
As mentioned previously, the success for Michigan Tech’s first-year engineering
program hinges on our approximately 240 student teams each semester learning to work
collaboratively and cooperatively in their classes. The purpose of this first study was to
solicit the opinions of instructors and peer mentors regarding the teaming issues they felt
were most common in first-year engineering students at Michigan Technological
University. This information was essential to determine the foundational teaming issues
to focus the remaining studies.

3.1 Methods
3.1.1 Participants
The first-year engineering instructors (n = 9) and LEAP Leaders (n = 51) were surveyed
for this study. A total of four instructors and 18 LEAP Leaders consented to and
completed the survey. In the next section, I will discuss the survey in more detail.
3.1.2 Materials
To assess opinions regarding the most frequent teaming issues observed, I used the list of
negative characteristics for the five dysfunctions of a team proposed by Lencioni (2007)
and converted this into a Google Form survey for the faculty and LEAP Leaders in the
first-year engineering program to complete. As mentioned previously, Lencioni’s model
has been shown to demonstrate both construct and predictive validity with team
effectiveness, in addition to having face validity (Hamlin, 2008). See Appendix A for the
complete survey used in this study.
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3.1.3 Design and Procedure
This survey was intended to identify the five most common negative teaming behaviors
observed in first-year engineering teams. As this is the first teaming experience at the
University level for most students, I hypothesized that the primary issues were in the
Absence of Trust and Fear of Conflict team dysfunction categories from Lencioni’s
model. Descriptive statistics were conducted to identify those primary issues to inform
future studies.
I solicited first-year engineering faculty and LEAP Leaders to complete the Google
Form survey during week 12 of the semester. At this time, students had been in their
teams for 9-10 weeks, which allowed for 18 to 20 Studio Sessions for instructors and
LEAP Leaders to observe team interactions and 8 to 9 additional LEAP Sessions for
LEAP Leaders to observe team interactions. From the list of negative behaviors, actions,
or consequences, participants were asked to identify those they see most frequently in
first-year engineering teams by selecting the checkbox next to those items in the list.
They were asked to only include those items they felt were in the top five most frequently
occurring items that they have personally observed in the teams they have instructed.

3.2 Results
The results from this survey are shown in Table 3.1. The top two issues identified did
belong to the first two teaming dysfunctions identified by Lencioni (2007): Lack of Trust
and Fear of Conflict. A total of 70% of those surveyed stated that students “hesitate to
ask for help or provide constructive feedback” from the Absence of Trust dysfunction.
The second most common issue was that students “fail to tap into all the opinions and
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perspectives of team members” from the Fear of Conflict dysfunction. Sixty-one percent
of respondents rated this as one of the top five dysfunctions experienced by first-year
engineering teams. Additionally, five of the top ten issues identified by respondents are
contained within these first two dysfunctions. While the remaining five issues were from
the top two dysfunctions (Lack of Accountability and Attention to Results), there were
none identified from the third dysfunction - Lack of Commitment.
Table 3.1. Top 10 Team Issues Identified by First-Year Engineering Faculty and LEAP
Leaders in Fall 2019
Team Issue

Dysfunction

1

hesitate to ask for help or provide constructive feedback
(70%)
2 fail to tap into all the opinions and perspectives of team
members (61%)
3 is easily distracted (57%)
4 encourages mediocrity (48%)
5 misses deadlines and key deliverables (39%)
6 creates resentment among team members who have
different standards of performance (35%)
7 fail to recognize and tap into one another's skills and
experiences (30%)
8 ignore controversial topics that are critical to team
success (26%)
9 conceal their weaknesses and mistakes from one another
(26%)
10 places an undue burden on the team leader as the sole
source of discipline (22%)

Lack of Trust
Fear of Conflict
Attention to Results
Lack of Accountability
Lack of Accountability
Lack of Accountability
Lack of Trust
Fear of Conflict
Lack of Trust
Lack of Accountability

3.3 Discussion
These results correspond well with the hypothesis that first-year engineering teams
struggle most with the first two dysfunctions (Absence of Trust and Fear of Conflict) as
behaviors from these dysfunctions were identified as the top two issues experienced by
first-year engineering teams. While there were several items from the Lack of
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Accountability dysfunction identified as issues, Lencioni (2007) points out that the Five
Dysfunctions of a Team Model is a hierarchy that builds on each step. If teams are unable
to build a foundation of trust, they cannot engage in productive conflict, which ensures
that the team will have a lack of commitment. With a lack of commitment, team members
develop an avoidance of accountability which then leads to inattention to results
(Lencioni, 2007). So, while the largest number of issues occur with Lack of
Accountability (step 4), if there are issues present in the lower tiers of the model, these
foundational issues should be addressed first. Additionally, several of the behaviors
characterized by the Absence of Trust and Fear of Conflict dysfunctions (e.g., items 1, 2,
8, and 9 listed above) support the need to develop and use instructional materials for
student use in in providing and receiving feedback to help address these dysfunctions.
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4 Study 2
The first study identified that several of the top teaming issues experienced by first-year
engineering students might be addressed by additional support or development of
instructional materials for students to use in the peer feedback process. This second study
performed in Fall 2019 in ENG1101 was used to determine the students’ peer evaluation
behaviors using the current peer evaluation instrument, CATME. The information gained
from this study was important for understanding students’ evaluative behaviors prior to
any instruction, training, or feedback manipulations.

4.1 Methods
4.1.1 Participants
This study was conducted within the first-year engineering program at Michigan Tech,
with the students enrolled in ENG1101: Engineering Analysis and Problem Solving in
Fall 2019 (n = 769). For this study, complete teams of students who completed the
CATME midterm peer evaluation and consented to the study were included in the sample
(n =163 students, 43 teams, 26 sections). Below, I will discuss the CATME peer
evaluation instrument.
4.1.2 Surveys
4.1.2.1 CATME Peer Evaluation Survey
The CATME Teamwork software (www.catme.org) was used to collect structured peer
evaluations at the midpoint and end of the semester. The CATME peer evaluation tool is
currently being used by over 22,000 instructors in 2,400 institutions in 88 countries to
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evaluate the effectiveness of academic teams (info.catme.org). Students were asked to
rate themselves and their teammates on five dimensions of teaming (Contributing to
Team’s Work, Interacting with Teammates, Keeping the Team on Track, Expecting
Quality, and Having Related Knowledge and Skills). This tool is designed as a
behaviorally anchored rating scale (BARS), which provides a description of specific
observable behaviors for each performance level (Ohland, et al., 2012). For example,
behaviors for the Contributing to the Team’s Work category might include “completes a
fair share of the team’s work with acceptable quality” or “keeps commitments and
completes assignments on time”. See Appendix B for the complete survey, with questions
and observable behaviors defined for each of the dimensions of teaming. These ratings
are translated into a 5-point Likert scale and two teaming factors are calculated, one that
takes into account self-evaluations and one that does not.
This tool can be used repeatedly for formative, informal feedback as well as
formal feedback. There is an option for rater calibration, which was used by the
ENG1101 students, which familiarizes team members on these behaviors and the use of
the CATME BARS system (Ohland et al, 2012). The rater calibration function walks the
students through the CATME instrument by providing a description of four hypothetical
teammates and then asking the student to rate each of these teammates on each of the five
dimensions of teaming (Contributing to Team’s Work, Interacting with Teammates,
Keeping the Team on Track, Expecting Quality, and Having Related Knowledge and
Skills). Using this rating scale and allowing for rater calibration has been shown to
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reduce rater ambiguity and increases interrater agreement on the rating of teaming
dimensions to 0.71 (3-person team) or 0.80 (4-person team) (Ohland, et al, 2012).
The last component of this tool is the ability for students to provide comments to
each other to explain how they evaluated each other. First, the student has the ability to
provide comments on themselves and their performance to the instructor. Next, they have
the opportunity to provide comments to each of their teammates. These comments can be
made identifiable or anonymous by the instructor. For ENG1101, these comments were
anonymous. There is a short instructional video linked above the comment instructions
on how to provide peer-to-peer comments. It is unknown how many ENG1101 students
selected to watch this video.
4.1.3 Design and Procedure
This research was exploratory to assess how students use the CATME evaluation
instrument. For this study, I hypothesized that there would be differences in the quantity
of positive and negative comments in the written feedback to teammates. Specifically, I
hypothesized that few students would provide negative or constructive feedback to their
teammates.
At the beginning of the semester (weeks 2-3), ENG1101 instructors created teams
for the semester. These teams collaborated on activities and projects in the class. Students
in ENG1101 completed a midterm and end-of-term peer review of themselves and their
teammates using the team evaluation software CATME (www.catme.org). Prior to
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completing their first peer evaluation (midterm evaluation) for their teammates, students
completed the rater calibration on an example team as described above.
ENG1101 students completed their midterm peer evaluation at the end of week 8
of the 14-week semester as part of a formative assessment. These evaluations were
intended to provide students an opportunity to offer their teammates with anonymous
feedback on their team performance at this mid-point of team work. At this point, the
teams had created their team contracts and worked together on several small projects for
the class. Additionally, the teams were encouraged to work on in-class activities together
during the Studio and LEAP Sessions. In week 9, students completed the consent form
for this study as well.

4.2 Results
This section focuses on the results of the broader exploratory study to assess how firstyear engineering students use the CATME evaluation instrument. To begin, Figure 4.1
shows an example team report in CATME. Each row represents a single student’s ratings
on the five teaming dimensions. The first row represents rater 1, their ratings for
themselves on the five dimensions and their ratings for each of their three teammates on
these dimensions. Next in the row are the adjusted rating taking into account their own
ratings and their adjusted rating without their ratings, which I will discuss in more detail
below. The next items in the report show if the student gave the same rating to all team
members within a teaming dimension or if they gave the same rating on all teaming
dimensions for a teammate. Finally, there is a column for notes if the CATME system has
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flagged any evaluations which may warrant additional attention by the instructor such as
an overconfident or underconfident student, a potential conflict, a clique, a manipulative
student, or students who are rated uniformly high or low by all teammates (Ohland and
Loughry, 2006).

Figure 4.1. Example CATME Team Report
You will notice that in this example, rater 1 gave all teammates the same rating on
Expecting Quality, as shown in the fourth column from the left, under heading Rater 1
and subheading E (which symbolizes for Expecting Quality). Rater 3 gave all teammates
the same rating for three of the teaming dimensions (Interacting with Teammates,
Keeping the Team on Track, Expecting Quality). Another thing to note is that rater 4
gave rater 2 the same rating across all five of the teaming dimensions. Additionally, rater
1 and rater 3 gave themselves lower ratings than their teammates did as demonstrated by
the lower adjusted score when taking into account self-ratings.
These adjusted CATME scores are calculated using Equation 1 where MS is the
average rating for the student by the student and their teammates on all teaming
dimensions and MT is the average rating for the team on all teaming dimensions.
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =

𝑀𝑀𝑆𝑆

𝑀𝑀𝑇𝑇
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(1)

Zooming in a little on the numerical results, as shown in Figure 4.2 below, I’ll
discuss how these results are calculated. If a student’s average CATME ratings (rater 1,
shown circled in red) on the five dimensions of teaming, MS = 60/20 or 3.00, and the
team’s average rating on all five dimensions (MT) (shown circled in blue) equals 307/80
or 3.84, the CATME score for rater 1would be 0.78 (adjusted factor with self). If the selfratings (circled in green) were removed from the average rating for the student, MS and
average rating for the team, MT, the adjusted CATME score w/o self can be calculated.
The new value for MS would be equal to 48/15 or 3.20, while MT = 295/75 or 3.93, and
the total CATME score (adjusted factor w/o self) is now equal to 3.2/3.93 = 0.81.

Figure 4.2. Example CATME Team Report (numeric results only)
In general, the following statements regarding the CATME factor score are true
regarding the student and team. First, if MS < MT, then CATME <1. This would indicate
that that particular individual was ranked lower than their teammates. Conversely, if MS
>MT, then CATME >1. This would indicate that that particular individual was ranked
higher than their teammates.
To understand the behavioral profile of students using the CATME evaluation
tool, I first examined how students assigned ratings within a CATME teaming
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dimensions. Overall, 77% of students rated all of their teammates the same on at least one
of the behavioral dimensions. In other words, students didn’t appear to differentiate their
teammate’s contributions within a teaming dimension. For example, in Figure 4.2 Rater 3
rated all their teammates the same on Interacting with Teammates, Keeping the Team on
Track, and Expecting Quality. This may warrant further investigation to determine why
students are demonstrating this behavior. For example, it could be that students were
unable to comprehend what the rating was intending (and thus just rated everyone the
same), or that they were unable to discriminate between teammates due to a lack of
observation of that dimension given the teaming tasks they had engaged in.
I also examined how students rated their teammates across all the dimensions
(e.g., did they give a teammate all 4’s on each teaming dimension). In general, 61% (n =
97) of students evaluated their teammates differently across teaming dimensions.
Compared with only 23% of students differentiating teammate behavior within a
CATME teaming dimensions, it appears that students are more willing to rate each other
differently across the dimensions than differentiating between teammates within a
teaming dimension. Looking back at Figure 4.2 is a good illustration of this phenomena.
In this example, three of the team members (Raters 1, 2, and 3) provided the same rating
on at least one dimension for all their teammates, whereas only one student provided the
same rating for a teammate across all of the teaming dimensions (e.g., Rater 4 gave 5’s
on all dimensions for Rater 2).
It is important to note that there is a significant positive correlation between the
lack of differentiation within both teaming dimensions and teammates (r = 0.422, p <
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0.001). This would indicate that students who are more likely to provide the same ratings
within all the teaming dimensions are also more likely to rate their teammates the same
on all the teaming dimensions. The reverse would be true as well, with students who are
more likely to differentiate ratings within a dimension (i.e., provided different ratings for
each teammate within one dimension) are also more likely to rate a given team member
differently between the dimensions.
Looking more specifically at the qualitative results (peer evaluation comments), I
hypothesized that fewer students would provide negative or constructive feedback to their
teammates. To test this hypothesis, I coded the comments on the midterm evaluations for
the instructor, for the student, and for their teammates to specifically look at two main
categories. First, I coded the comments as either blank (0), negative (1), or positive (2).
Next, I coded the comments relayed to the team as either inconsistent (1) or consistent (2)
with comments relayed to the instructor. In other words, are the students willing to let
their teammates know of the issues they bring to the instructor’s attention?
Looking at the comments provided on these midterm evaluations, only 11% of the
students (n = 17) provided negative comments to the instructor regarding their team. Of
these, approximately half (n = 9) also provided this feedback to their teammates. Overall,
94% of students did not report negative comments to their teammates, and 89% did not
report negative comments to the instructor – perhaps suggesting that students are simply
hesitant to be the one to “tattle” on their teammates. Even when negative feedback was
anonymous, less than 50% of the small number of students who reported negative
experiences to the instructor also provide information regarding the issue to their
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teammates. Only 15% of students (n = 24) provided positive comments to their instructor
regarding their team. Of these, approximately 75% (n = 18) also provided this feedback
to their teammates. This demonstrates that students were more willing to provide positive
feedback to their teammates than negative.
Looking at the comments a little deeper, I expanded the coding categories.
Comments made to the rater and their teammates were additionally classified as team
related (1 = not team related, 2 = team related) and/or constructive (1 = not constructive,
2 = constructive). For this study, “constructive” was operationally defined as comments
that suggested actions or behaviors that should be added, stopped, altered, or maintained
as is. Ninety-five percent of the comments provided to the teammates were team related,
such as “Communicates efficiently. Will ask for help from teammates if stuck on a
problem.” Comments such as “NAME does a fine job”, with no team context, were coded
as not team related and accounted for (5%) of all comments.
Approximately 45% of students (n = 69) did not provide constructive comments
for either themselves or their teammates. This again seems to indicate, at minimum, a
hesitancy by team members to provide constructive feedback to their teammates. An
additional 36% (n = 56) provided either constructive comments for themselves or for
their teammates, but not both. Only 19% of students (n = 29) provided constructive
comments to both themselves and their teammates.
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4.3 Discussion
To summarize, this study yielded the following information on the peer evaluation
behavior of first-year engineering students using the CATME evaluation tool. First, I
hypothesized that a low percentage of students would provide negative or constructive
feedback to their teammates. In general, there were students who focused on evaluating
their teammates across the dimensions thoughtfully (as evidenced by different ratings
across dimensions and teammates) and those who do not. This is consistent with the
findings of several faculty at the University of Michigan with students in their
Multidisciplinary Design Program, who concluded that students were unable to
effectively utilize and/or interpret the peer feedback provided from the CATME peer
evaluation tool (Adams, DeGraaff, and Hohner, 2015).
Looking at comments, only 55% of ENG1101 students provided feedback (of any
kind) to themselves and/or their teammates using this evaluation method. While this may
not be a “low” number, it does not bode well if approximately half of the students in the
first-year engineering program are unwilling to provide feedback to their teammates.
Overall, only 26% of students provided any type of comments on their team functionality
to their instructor (either positive or negative).
The CATME tool has provided a way to ensure students complete training
provided in the form of Rater Practice for the CATME behavioral ratings. Additionally,
while there is a short instructional video created by CATME on how to provide peer-topeer comments questions, this is not mandatory and is also located in a position on the
survey where it was unlikely to be seen by the students. This demonstrates a need for
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training for students with respect to providing or receiving constructive feedback on peer
evaluation surveys, which could lead to reducing the top teaming issues identified in
Study 1.
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5 Study 3
As mentioned previously, teaming is an important skill for both industry and academia
and providing the most experience with effective teams is essential to the long-term
success of undergraduate engineering students. With the active, collaborative learning
environment used in the first-year engineering course instruction, it is essential that teams
learn how to overcome common team dysfunctions and work together collaboratively.
The two studies from Fall 2019 provided key information regarding how the first-year
engineering teams at Michigan Technological University function.
From the first study, the common dysfunctions that a first-year engineering team
face were identified from surveying the first-year engineering faculty and near-peer
mentors. As expected, one critical team issue was that students hesitate to ask for help or
provide constructive feedback which is a characteristic of the Absence of Trust, the first
dysfunction from Lencioni’s model (2007). An intervention that provides a strategy to
facilitate giving and receiving feedback could effectively address this dysfunction. Such
an intervention would be consistent with the recommendations of Hackman (1990) for
promoting team effectiveness.
The second study demonstrated that there is a need for instruction on giving and
receiving feedback. In general, there are students who focus on evaluating their
teammates across the dimensions thoughtfully and those who do not. Formative feedback
in the form of anonymous comments resulted in only approximately half of the students
providing any type of constructive feedback to themselves or their teammates, which is
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consistent with my initial hypothesis which stated that few students would provide
negative or constructive feedback to their teammates.
With the need outlined in the Fall 2019 studies for instructional strategies on giving
and receiving feedback, I completed a study in the Spring of 2020 that focused on
developing an instructional intervention to address this issue. As mentioned previously,
the CATME software allows for students to provide themselves and each other with
comments regarding their team experiences (Ohland et al., 2012). In ENG1101 in Fall
2019, and historically in the first-year program, this feedback was provided to the
students anonymously (i.e., they did not know which team member provided the
feedback).
However, while there is training provided in the form of Rater Practice for the
Likert questions, the training provided for giving feedback does not appear to be
effective. The results from study 1 indicates that with the use of the CATME survey as
is, the top teaming issue identified by first-year engineering instructors and LEAP
Leaders is the hesitation to provide constructive feedback. Additionally, this reluctancy to
provide constructive feedback was demonstrated in study 2 with only 55% of students
providing constructive feedback in the evaluation. The instructional video provided by
CATME is linked above the instructions for the peer-to-peer comments section as shown
in Figure 5.1 below. Note that for an active team survey, the blanks behind “Comments
to” would be automatically filled in with the student’s teammates.
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Figure 5.1. Screen Capture of CATME Peer-to-Peer Comments Window
My goal for this study was to test two different instructional manipulations as an
intervention to determine if they impacted feedback to other team members, team
satisfaction, team interdependence, trust, and productive conflict in the first-year
engineering classroom. I summarize the specific methods, research design, hypotheses,
and results of this study in the following sections.
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5.1 Methods
Spring 2020 saw many changes to the academic landscape, the primary one being the
emergence and global spread of the COVID-19 virus. This necessitated some major
changes to my study design (and consequently resulted in conducting one more study
during Fall 2020, discussed in Chapter 6). I will provide an overview of the intended
study and changes made to the study in response to this situation here. The remainder of
this chapter discusses the methods, design, and results used during Spring 2020.
I intended to measure feedback, team satisfaction, and team interdependence at
three points during the semester (pre-intervention, immediately post intervention, and at
the end of the semester). Additionally, I planned to measure conflict and trust at both preintervention and end of semester times. With the emergence of COVID-19, Michigan
Technological University made the switch to remote instruction over spring break
(between week 8 and 9 of the semester). At that time, in order to reduce the potential of
confounds with the switch to remote learning, I administered the post trust and conflict
measures and did not include the post CATME measures (team satisfaction,
interdependence, and feedback) in the analyses. The following sections present the
methods as they occurred post-COVID, which differed from what had been planned.
5.1.1 Participants
Participants were solicited from students enrolled in ENG1102: Engineering Modeling
and Design during Spring 2020 (n = 633). There were 29 sections of this course offered
and taught by 3 different instructors, each instructor was responsible for approximately
10 sections. Each section had between 13 – 24 students, with an average of 20 students.
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A total of 472 students (63% male, 28% female, 9% did not identify) consented to this
study.
Similar to ENG1101 (the Fall 2019 study group), ENG1102 was taught with 5
sections meeting together twice a week for two hours in a Studio Session with the
instructor and LEAP Leaders (near-peer student mentors). Once a week, each section met
with their LEAP Leader for a 50-minute LEAP Session. As with ENG1101, ENG1102
was taught in a flipped learning environment, with some course material required before
attending each Studio Session. Although it is best practice for students to complete these
materials before the Studio Sessions, some students chose not to complete this material.
Because of this inconsistency in attention to the required materials for the flipped portion
of class, any information presented as relevant to this study’s manipulations (such as
instructions related to the surveys and giving or receiving feedback) were administered
consistently to all students during the Studio Sessions. In addition, relevant instructional
videos and handouts were given to the students by the faculty within the Studio Sessions.
5.1.2

Materials

My goal for this project was to test two different instructional manipulations (Reflective
and Procedural) to see if they had an impact on my dependent variables (feedback
towards other team members, team satisfaction, team interdependence, trust, and
productive conflict) in the first-year engineering classroom. The instruments I used to
measure my dependent variables are described in the next section.
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5.1.2.1

Surveys

5.1.2.1.1 CATME Survey
The CATME peer evaluation (outlined in section 4.1.2.1 and Appendix B), included both
quantitative and qualitative measures and was used for formative and summative
evaluations of teaming. Students used quantitative ratings for individual contributions
(self and peer) on the five dimensions of teaming (Contributing to the Team’s Work,
Interacting with Teammates, Keeping the Team on Track, Expecting Quality, and
Having Related Knowledge and Skills). Students also provided anonymous, qualitative
peer feedback to the instructor, themselves, and their peers. One option for the CATME
tool is to include follow-on surveys within the instrument. Two follow-on surveys were
included and are discussed below.
5.1.2.1.2 Team Interdependence
The team interdependence scale is a follow-on survey that can be added to the CATME
peer evaluation. This five-item scale is designed to measure task interdependence: the
degree to which team members share materials, information or expertise (Van der Vegt,
Emans, & Van De Vliert, 2001). Four items are phrased in a positive manner (“I depend
on my colleagues to do my work properly”) while one item is phrased on a reverse-scale
(“I have a one-person job; I rarely have to check or work with others” (Van der Vegt,
Emans, & Van De Vliert, 2001). The questions are on a five-point Likert-type scale from
“Strongly Disagree” (1) to “Strongly Agree” (5). The scores on this scale can range from
5 to 25 with lower scores indicating lower team interdependence and higher scores
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indicating higher team interdependence. See Appendix C for the complete survey. This
survey was included as part of the evaluation of teaming.
5.1.2.1.3 Team Satisfaction
The team satisfaction scale was added to the CATME peer evaluation and was designed
to measure satisfaction with being a team member (Gladstein, 1984). This measure uses a
three-item scale based on the work by Gladstein (1984) and adapted by Van der Vegt,
Emans, & Van De Vliert, (2001). An example question is “I am satisfied with my present
teammates” (Van der Vegt, Emans, & Van De Vliert, 2001). The questions are on a fivepoint Likert-type scale from “Strongly Disagree” (1) to “Strongly Agree” (5). The scores
on this scale can range from 3 to 15 with lower scores indicating lower satisfaction with
the team and higher scores indicating higher satisfaction with the team. See Appendix C
for the complete survey. This survey was included as part of the evaluation of teaming.
5.1.2.1.4 Trust and Conflict
Trust and conflict ratings were measured using the trust and conflict subscales from the
Five Dysfunctions of a Team: Team assessment (Lencioni, 2012). Both subscales are
eight-item scales. An example question from the trust subscale is “Team members admit
their mistakes,” while an example item from the conflict subscale is “Team members are
passionate and unguarded in their discussion of issues” (Lencioni, 2012). Each question
is rated on a five-point Likert-type scale from “Never” (1) to “Always” (5).
A total score for each subscale is the average of the ratings within the items of
each subscale. On each subscale, ratings below 3.24 indicate a low trust or conflict score
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between teammates, which would indicate that this team is not comfortable being open,
vulnerable, or engaging in unfiltered dialogue between teammates (Lencioni, 2012).
Ratings between 3.25 and 3.74 indicate that there is growth needed in these areas, while
scores 3.75 and above indicate teams with high levels of trust and productive conflict.
See Appendix D for the complete survey and scoring interpretation of these subscales.
This survey was included as part of the evaluation of teaming.

5.1.2.2 Feedback Instruction Manipulations
There were two between-subjects feedback instructional manipulations I designed for this
project (Reflective and Procedural) which will be discussed in more detail below. Each
ENG1102 instructor had two 5-section Studio Sessions they instructed. The instructors
used the Reflective Manipulation in their first section of the week (designated 1st Class in
Figure 5.2 below) and the Procedural Manipulation in their second section of the week
(2nd Class). I used this design to control for possible instructor effects, as all instructors
used both manipulations. Timing of the classes was not expected to be an issue as
students self-selected the sections of ENG1102 they were enrolled in during Spring 2020.
However, the results were evaluated to determine if time of day effects existed. Note that
this design did not allow me to assess if time spent in group may have affected the
results, so this should be addressed in future studies.
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Reflective
(n = 245)

Procedural
(n = 227)

Instructor 1,
1st Class

Instructor 1,
2nd Class

Instructor 2,
1st Class

Instructor 2,
2nd Class

Instructor 3,
1st Class

Instructor 3,
2nd Class

Figure 5.2. Feedback Instruction Planning
I met with the ENG1102 faculty several times during the semester to review the
logistics for the study, set up the surveys (conflict, trust, and CATME peer evaluations),
go through the materials needed for the study (video and handouts) and to describe the
instructions for the intervention. I also provided them with an instructional video for
each manipulation and a physical handout for each student so they would have an
immediate application for the feedback instructional method. Next, I review the different
manipulations.
5.1.2.2.1 Reflective Manipulation
The Reflective Manipulation was based on the Cognitive Task Analysis (CTA)
Knowledge Audit Procedure: a series of probing questions (Crandall, Klein, and
Hoffman, 2006; Militello and Hutton, 1998). In my study, the questions were designed to
help the students think critically about their team experience before completing the peer
evaluation. This method was chosen as a team Knowledge Audit has been shown to elicit
information regarding team process, member knowledge and skills, and specific
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examples (Crandall, Klein, and Hoffman, 2006). This elicited information could then be
used by the students when they complete their peer evaluation.
For this study, the Knowledge Audit was used for the ENG1102 students to focus
on their team experience to date. Instead of using the full list of probes, I used the
following three probes in order to focus the students into areas where I expected the
students to have examples from their teaming experience they could discuss. Note the
wording in the brackets is added to emphasize the connection to the team’s work or
experience:
1) Anomalies Probe: “Can you describe an instance when you knew something
was amiss [with your team]?”
2) Opportunities Probe: “Can you think of an example when you were working
[with your team] when you noticed an opportunity to do something better?”
3) Self-monitoring Probe: “Can you think of a time when you realized that you
would need to change the way you [or another team member] were
performing to get the job done?”
The important component with using the Knowledge Audit probes is that you
“stick to the script” as these probes were designed to elicit the correct information if used
properly (Militello, Hutton, Pliske, Knight, Klein, and Randel, 1997). My goal in using
these probes was to determine if a) did they notice any team issues (anomalies probe), b)
did they think of a way to work better as a team (opportunities probe), and c) did they
identify behaviors that would be important to provide feedback on for the good of the
team (self-monitoring probe).
68

During one of the Studio Sessions, students watched an instructional video
describing how to use this method with specific case studies and completed the handout
discussed in section 5.1.2.3 below. After this Studio session, students were asked to
complete their reflection of their own team’s experience using this method and then
complete their peer evaluation using CATME.
5.1.2.2.2 Procedural Manipulation
The second manipulation provided instructions for a detailed procedure for giving
feedback (Procedural Manipulation). The Procedural Manipulation was based upon the
feedback procedures by Shari Harley (2013). Shari Harley is the author of How to Say
Anything to Anyone and the pioneer behind Candid Culture, a training and consulting
firm that promotes the use of candor to improve interpersonal relationships (Harley,
2013). This method was chosen as this feedback procedure has been shown to improve
the quality of feedback (Harley, 2018) and follows the suggestions from Jamnia (2018)
on effective tips for giving feedback. The original steps from Shari Harley’s feedback
formula are listed below: (Harley, 2013)
1. Introduce the conversation by asking for a few minutes to talk.
2. State your motive.
3. Describe the observed behavior.
4. Share the impact or result of that behavior.
5. Have some dialogue, and ask the recipient for his perception of the situation.
6. Make a suggestion or request for what you’d like the person to do next time.
7. Build an agreement on next steps.
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8. Say “Thank you.”
For this project, Harley’s formula was modified from an eight-step version to a
four-step version as some of the steps would not happen within the CATME peer
evaluation software. For example, steps 1 and 2 (introducing the conversation and stating
your motive) were not needed with the CATME. The instructor assigned the peer
evaluation assignment, so there was no need to introduce a conversation. Additionally,
there was no need to state the motive for the conversation as the student motive was to
complete the assignment.
Steps 3 and 4 were needed. The student needed to describe the behavior(s) that
they noticed (both positive and negative), discuss the impact of this behavior, and to be
clear and specific. Steps 5 (asking what the other person thinks), 7 (building an
agreement on next steps) and 8 (saying thank you) were not possible at this point in the
peer evaluation process with a static peer evaluation form and were removed from the
instructions for completing the peer evaluation form. Therefore, Step 6 (making a
suggestion or request) was the last step in the process for completing this CATME peer
evaluation. The final process presented to students to complete their CATME peer
evaluation included the following four steps.
1. Discuss attributes and behaviors of your team to paint a picture
2. Discuss the impact of this behavior
3. Be clear and specific
4. Offer an alternative
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As with the Reflective Manipulation, students watched an instructional video describing
how to use the Procedural Method with specific case studies and completed the handout
for this manipulation (discussed in section 5.1.2.3 below). After this Studio session,
students were asked to complete their reflection of their own team’s experience using this
method and then complete their peer evaluation using CATME.

5.1.2.3 Instructional Materials
I provided all of the material for the study (videos, surveys, and handouts) to the
instructors. This section details the creation of the videos and handouts used for each
manipulation.
5.1.2.3.1 Videos
To be certain that the instructions for the intervention were the same between instructors,
I created an instructional video for each method that the instructors showed to their
classes during their studio sessions. To make the instructional manipulations as similar as
possible, the videos were created in three parts: overall importance of providing
feedback, specific instructions and examples for each manipulation, and information on
how to receive and respond to feedback. The first and third sections were the same in
both videos.
The first part of both videos was 3 minutes and 30 seconds long. In this section, I
defined the purpose of team feedback (to maintain positive teaming behaviors or to cease
negative teaming behaviors) and provided examples of how to be more specific with
feedback using examples from Shari Harley’s book How to Say Anything to Anyone. In
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the video, participants were told that students often use unfocused, unhelpful feedback in
their peer reviews for their teammates. Additionally, using words such as “team player”
are considered vague feedback. “Team player” describes an attribute (or quality) of a
good teammate, but does not describe the specific behaviors that make a teammate a
“team player” (Harley, 2013). It also included examples of the desired focused feedback
on evaluations (i.e., feedback that focuses on specific behaviors) such as “helps other
members of the team with their work when needed” (Harley, 2013). This feedback
provides an example of specific behavior that someone who is a “team player” may
exhibit. Several examples of these types of feedback were provided in the video to
provide context to both the positive and negative behaviors they might comment on in
their peer evaluations.
The second section of each video was specific to the manipulation. For the
Reflective Manipulation, this section of the video totaled 12 minutes 21 seconds. In this
time, I provided three case studies and used each one to specifically target one of the
CTA Knowledge Audit probes. The first case study was a short sketch by the NC State
Physics Education Research Group for Matter and Interactions Laboratories
(https://www.youtube.com/watch?v=vgF_lmPqbOA) showing a group working on a lab
report. A second case study was a short sketch on effective team meetings, while the third
case study was a sketch on ineffective team meetings. These last two sketches were
created for the Department of Engineering Fundamentals by “The Troupe”, an
improvisational comedy group at Michigan Technological University.
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While the case study was presented in the video, the students completed their
handout on that case study (described in the next section). The video was then paused for
two minutes (as directed in the video) for the students to discuss the case with their
teams. After the two minutes were finished, the instructor continued the video which then
modeled some of the behaviors that helped or hindered the team in the case study and
how to describe them using the Reflective Manipulation in a peer evaluation. This was
repeated for the next two case studies as well.
The Procedural Manipulation used the same three case studies. As the students
watched the video, they completed their handout (as described in the next section). After
each case study, the instructors paused the video for 2 minutes (as directed) to give the
students time to complete the information on the case study and discuss it with their
teams. After the two minutes were finished, the instructor continued the video which
highlighted some of the behaviors that helped or hindered the team in the case study and
how to describe them in a peer evaluation using the Procedural Manipulation of giving
feedback. This section of the video, containing the procedural manipulation, was 13
minutes and 21 seconds, one minute longer than the corresponding section from the
reflection manipulation video.
The last section of both videos covered how to respond to feedback following the
tips outlined by Shari Harley in Say Anything to Anyone (Harley, 2013). In the video,
students are instructed to follow the S.A.R.A model of receiving feedback and give
themselves time to process the feedback they received from their peers to work through
these initial stages of emotion independently (Harley, 2013). They are instructed to think
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about what was said, ask others for clarification, and then when they are not upset to
return to the team with questions (Harley, 2013). Although the students would not be
doing this phase of peer evaluation immediately, I thought it was important to include
this in the video. This section of the video was 2 minutes and 30 seconds.
The complete videos for both manipulations are linked below.
•

Video Link for Reflective Manipulation:
https://huskycast.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=77784064ff8a-4db7-9c6f-ab6d0111be69

•

Video Link for Procedural Manipulation:
https://huskycast.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=d15b2ab3e9a6-4de6-b4ae-ab6d01152065

5.1.2.3.2 Handouts
For each manipulation, I created a handout that each student could using during the
instructional manipulation in the Studio Session. For the Reflective Manipulation, the
handout (shown in Figure 5.3) lists the probing questions along with questions to deepen
their descriptions of the case studies in the video. Students competed this in conjunction
with the video. While watching the first case study situation, the students are directed to
use the first probing question in the handout and asked to describe a) what happened, b)
who was present, c) what behaviors were present that helped the team, and d) what
behaviors that were present that hindered the team.
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Name: __________________________

Team: ____ Section:___

Question 1: Can you describe an instance when you knew something was amiss
with your team?
•

What happened?

•

Who was present?

•

Behaviors that help the team?

•

Behaviors that hinder the team?

Question 2: Can you think of an example when you were working with your team
when you noticed an opportunity to do something better?
•

What happened?

•

Who was present?

•

Behaviors that help the team?

•

Behaviors that hinder the team?

Question 3: Can you think of a time when you realized that you would need to
change the way you (or another team member) were performing to get the job
done?
•

What happened?

•

Who was present?

Figure 5.3. Giving Effective Feedback: Reflecting on your Team’s Experience Handout
Once the students identified the details of the case, it was hypothesized that they
would be better able to provide information on the specific behaviors that helped or
hindered the team in the CATME survey later. After each case study, the instructors
paused the video (as directed) for 2 minutes to give the students time to complete the
information on the case study and discuss it within their teams. This process was repeated
with the second and third case study and second and third probing question respectively.
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The handout for the Procedural Manipulation (Figure 5.4) shows the steps in the
process to deepen their descriptions of the case studies in the video. Students in this
manipulation completed this handout while watching the video. After the case study, the
instructors paused the video (as directed) for 2 minutes to give the students time to
complete the information on the case study and discuss it within their teams. This process
was repeated with the second case study (Scenario 2) and third case study (Scenario 3).

Name: __________________________

Team: ____ Section:___

Scenario 1:
1. Discuss the attributes and behaviors of the team to paint a picture of the
situation. Be clear and specific.
2. Discuss the impact of this behavior
3. Offer an alternative
Scenario 2:
1. Discuss the attributes and behaviors of the team to paint a picture of the
situation. Be clear and specific.
2. Discuss the impact of this behavior
3. Offer an alternative
Scenario 3:
1. Discuss the attributes and behaviors of the team to paint a picture of the
situation. Be clear and specific.
2. Discuss the impact of this behavior
3. Offer an alternative
Figure 5.4. Procedural Method: Steps for Giving Effective Feedback Handout
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5.1.2.4 Data Coding
A major component of analyzing this study’s results was the qualitative content analysis
of the peer evaluation comments (Hsieh & Shannon, 2005). To effectively analyze these
comments, I focused on the development of a codebook to identify recurring ideas and
themes brought forward by the students in their self and peer evaluation comments. I
started the coding process using an inductive, open coding approach to develop the codes
used in the study. With the help of another Engineering Fundamentals Departmental
Faculty member, we independently read through a sample of 266 ENG1102 comments,
generated our codes, and compared our results. This process was repeated a second time
with a new sample of 100 ENG1102 comments, where we compared our codes, added
additional codes, and corrected descriptive text for clarity. Table 5.1 shows these initial
codes and revised codes (bolded).
Table 5.1. Initial Codes from Spring 2020 sample
Code

Description

AH
AT
COL
COM
CR
CT
D
EI
H
IV
L
OR
P
Q
S
TI

Asking for help
Attendance
Collaboration
Communication
Creativity
Completes Tasks
Dividing Tasks
Encouraging Improvement
Helping others
Investment in tasks
Leadership
Personal Organization Skills
Personality
Quality Work
Technical Skills
Timeliness
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The next step in open coding after generating the initial codes was to complete
secondary, focused coding to develop themes and categories (Saldaña, 2016). This step
moves the coding from a conventional content analysis into a more directed content
analysis (Hsieh & Shannon, 2005). Reviewing the codes and the CATME behaviors, it
became clear that the behaviors the students were commenting on fit within the five
dimensions of teaming defined by CATME (Contributing to the Team’s Work,
Interacting with Teammates, Keeping the Team on Track, Expecting Quality, and
Having Related Knowledge and Skills) as shown in Table 5.2 below. It was noted that
students generated the most codes around Contributing to the Team’s Work, followed by
Interacting with Teammates and Having Related Knowledge, Skills, and Abilities. Very
few codes were identified for the other two themes.
Table 5.2. CATME Themes and Initial Codes
CATME Dimension, Code

Behavior

Code

Contributing to the Team’s Work, C

Asking for help
Attendance
Completes Tasks
Dividing Tasks
Helping others
Investment in tasks
Timeliness
Quality Work

AH
AT
CT
D
H
IV
TI
Q

Interacting with Teammates, IT

Collaboration
Communication
Personality

COL
COM
P

Keeping the Team on Task, K

Leadership

L

Encouraging Improvement

EI

Creativity
Personal Organization Skills
Technical Skills

CR
OR
S

Expecting Quality, EQ
Having Related Knowledge, Skills,
and Abilities, KSA
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5.1.3 Design and Procedure
An experimental manipulation of the type of feedback instruction was utilized for this
study. I used a 2 (instruction type) x 2 (pre-instruction, post-instruction) mixed design
with instruction type (Reflective vs. Procedural) a between subjects’ variable and prepost instruction a within subjects’ variable (2 levels: pre-training and immediate post
training). My dependent variables included self-report measures of team satisfaction and
team interdependence (assessed using the CATME Team Satisfaction and Team
Interdependence Scales respectively), trust and conflict (assessed using a Teaming
Reflection Survey), and feedback measures (CATME peer score and CATME qualitative
results).
In general, my expectation was that student responses on the dependent variables
regarding teaming (conflict, trust, interdependence, and satisfaction) would change over
time. Change could be due to the effects of the instructional manipulation or time spent
with the team over the semester. For example, students become more comfortable with
their teammate and may be willing to give more honest feedback. However, I do expect
that the changes in these dependent variables will be larger on those items in which
improvement was found in the Reflective Manipulation. Therefore, recognizing the
potential confounding variable of time on team, my hypothesis was that the Reflective
Manipulation will show larger increases in the dependent measures compared to the
Procedural Manipulation.
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5.1.3.1 Data Collection Timeline
Figure 5.5 below shows the timeline of this study. At the beginning of the semester
(weeks 2-3), ENG1102 instructors created project teams for the semester and these teams
began working on their design project for the semester. At the end of week 4, these teams
completed at least one major deliverable for their project. At this time, the consent forms
were distributed.
In the first Studio Session of week 5, students reflected on their initial team
experiences by completing the trust and conflict pre-survey. In the second Studio Session
during week five, students completed the early term peer evaluation using CATME,
which included the team satisfaction and team interdependence subscales. During week
6, the anonymous results of their peer feedback were released to the students and they
discussed the results with their teams in class. During Week 7, the two different feedback
instruction manipulations were provided to the students in their studio session. The
CATME mid-term peer evaluations with team satisfaction and interdependence subscales
immediately followed this instruction in Week 8, with the final reflection survey on trust
and conflict occurring week 9.
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Figure 5.5. Spring 2020 Study Timeline

5.2 Results
I begin this section with a discussion of the differences on the CATME quantitative
measures and the conflict and trust measures between the instructional manipulations.
Additionally, I provided an overview of the qualitative results in section 5.2.3.
5.2.1 CATME Quantitative Measures
My hypothesis for this study was that the Reflective Manipulation would show larger
increases in the dependent measures compared to the Procedural Manipulation. To begin,
I used a one-way ANOVA to verify there were no differences between the initial (week
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5) values of the dependent variables between the ENG1102 sections due to time of day (a
possible confounding variable). As expected, no statistically significant differences were
found as shown in Table 5.3 below.
Table 5.3. Pre-Intervention Results for Dependent Variables by Time of Day (Week 5)
Dependent Variable
CATME Score
Team Interdependence
Team Satisfaction
Trust
Conflict

F

df

p

0.252

(5, 464)

0.939

1.291

(5, 296)

0.268

0.354

(5, 296)

0.879

1.818

(5, 456)

0.108

1.499

(5, 456)

0.189

*p<0.05, **p<0.001

I then used an independent sample t-test to compare the post intervention (week
8) results on the dependent variables between the Reflective and Procedural
Manipulations. As shown in Table 5.4 below, no statistically significant differences were
detected between the two interventions. It is important to note that maximum possible
value on the CATME scale is 1.05, the team satisfaction scale is 15, the team
interdependence scale is 25, while both the trust and conflict scores have maximum
values of 40. For many of these scales, the average score is close to the maximum, which
could indicate a ceiling effect on these measures.
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Table 5.4. Post Intervention results between Reflective and Procedural Manipulations
(Week 8)

Dependent Variable

CATME Score
Team
Interdependence
Team Satisfaction
Trust
Conflict

Reflective

Procedural

M (SD)

M (SD)

1.00 (0.07)

t (df)

p

1.00 (0.06)

-0.370 (468)

0.712

16.66 (2.93)

16.67 (3.01)

-0.060 (418)

0.952

12.98 (2.22)

12.94 (2.07)

0.197 (418)

0.844

33.65 (4.03)

34.01 (4.35)

-0.862 (416)

0.389

32.68 (4.37)

33.33 (4.39)

-1.517 (416)

0.130

*p<0.05, **p<0.001

I also used an independent sample t-test to compare the changes in dependent
variables (post – pre) based upon intervention type. Again, no statistically significant
differences were detected as shown in Table 5.5. For many of the scales, the differences
were very small. For example, the team satisfaction, interdependence, trust, and conflict
scales differed by less than one point. This would indicate that for any question on the
scales, this represented less of a change than one question moving one rating (e.g.,
strongly agree to agree or vis versa).
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Table 5.5. Changes in pre-post results between Reflective and Procedural manipulations
(Week 8 – Week 5)
Reflective

Procedural

M (SD)

M (SD)

0.0025 (0.052)

∆ Team
Interdependence
∆ Team
Satisfaction

Dependent
Variable
∆ CATME Score

∆ Trust
∆ Conflict

t (df)

p

-0.0002 (0.047)

0.578 (450)

0.564

0.39 (2.47)

0.02 (2.21)

1.32 (282)

0.189

-0.10 (1.51)

-0.26 (1.66)

0.859 (282)

0.391

0.68 (3.88)

0.73 (3.93)

-0.146 (411)

0.884

0.75 (4.29)

0.58 (4.25)

0.395 (411)

0.693

*p<0.05, **p<0.001

While there were no statistically significant differences between the
manipulations on the dependent variables in this study, I investigated how students were
using these quantitative measures to rate their teaming experience. I conducted a Pearson
r correlation analysis to quantify the relationship, if any, that existed between the
quantitative teaming measures as assessed prior to the manipulations (Table 5.6). I used
the week 5 (pre-test) values for this test. As expected, the teaming dysfunction scales
(trust and conflict) showed strong significant positive correlations with each other.
Additionally, the CATME team satisfaction and team interdependence scales showed
weak significant correlations with each other.
It is interesting to note that both the trust and conflict measures show strong
significant positive correlations with the CATME team satisfaction measure. This
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suggests that teams who have established trust and have productive conflict (higher
scores on these scales) will demonstrate higher team satisfaction, which supports the use
of the dysfunction scales as a measure of team success. These scales also show weak
significant positive correlations with the team interdependence scale.
Table 5.6. Correlations and p-values between Teaming Measures (week 5)+
Measures

1

2

3

4

5

--

.781**
(.000)

-.070
(.140)

.604**
(.000)

.178**
(.002)

2. Conflict

.781**
(.000)

--

-.035
(.464)

.556**
(.000)

.160**
(.006)

3. CATME Score

-.070
(.140)

-.035
(.464)

--

-.066
(.253)

-.003
(.963)

4. Team Satisfaction

.604**
(.000)

.556**
(.000)

-.066
(.253)

--

.217**
(.000)

5. Team Interdependence

.178**
(.002)

.160**
(.006)

-.003
(.963)

.217**
(.000)

--

1. Trust

table notation Pearson r (p value)
* p < .05 ** p<0.005
+

What is disconcerting is the fact that the CATME peer rating does not
significantly correlate with any of the other measures of teaming. This is concerning as
this measure compares an individual’s rating across the dimensions with the average
rating of their teammates to determine how a student was rated in comparison with their
teammates. According to Braender and Napels (2013), when all team members pull
together or rank each other with the same contributions, this score is 1.00 (Braender and
Napels, 2013). The lack of significance could indicate, as shown in Study 2, that students
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were once again not differentiating between team members on the CATME behavioral
codes, and that this measure of teaming is not a valid representation of team
functionality.
The data for the Spring 2020 CATME ratings can be found in Figure 5.6 below.
Approximately 12.4% (n = 56) of students were ranked lower than their teammates and
approximately 48.5% (n = 219) of students were ranked higher than their teammates.
This means that the remaining 39.1% (n = 177) of the students were ranked the same as
their teammates. This also implies that over 39% of students are not using the CATME
peer rating to provide differentiation in their ratings of each other, which again may mean
that the CATME peer evaluation rating does not measure what it is intended to measure
or that students don’t understand or can’t differentiate between the ratings.

CATME Peer Evaluation Rating (Adj Factor w/Self)

Figure 5.6. CATME Peer Evaluation Score Results Spring 2020 (n = 452, m=0.9996, SD
= 0.06427)
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To further analyze these results, I explored the initial team interdependence and
team satisfaction scores and the changes in these scores over the study time period. To
begin, the initial team interdependence scores (shown in Figure 5.7) demonstrate a
normal distribution, which is what I expected to see with this scale. The majority of
teams would be at the center of the scale (approximately 15 out of 25), with few teams
who might feel strongly toward the extremes (strongly agree or disagree).

Team
TeamInterdependence
InterdependenceScore
Score

Figure 5.7. CATME Team Interdependence Score Week 5 Results Spring 2020 (n = 302,
M = 16.38, SD = 2.96)
However, when looking at the change of student responses over the testing period
(Figure 5.8), this data also is represented by a normal distribution about 0.222. This
indicates that few students are changing their responses to these questions in this time
frame. Twenty-one percent (n = 62) of students did not change their answers at all. A
total of 88 students (30.9%) changed their responses by an equivalent of answering one
of the five questions with one degree more or less agreement (i.e., moving from neutral to
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agree or disagree). Overall, only 40 students (14.1%) changed more than four points on
the scale in either direction (the equivalent of switching from strongly agree to strongly
disagree or vis versa on one question).

∆Team Interdependence

Figure 5.8. Change in Team Interdependence Value in Spring 2020 (n = 284, m=0.222,
SD = 2.36)
The team satisfaction score results showed different characteristics than the team
interdependence score. Figure 5.9 shows the initial (week 5) results, while Figure 5.10
shows the change in these values after the interventions. Looking at Figure 5.9, 82.7%
(n=250) of the students either agreed or strongly agreed with all three team satisfaction
questions at the onset of this study. This introduces a ceiling effect into the interpretation
of these results, which could help explain the lack of difference between intervention
groups over the course of the study. Looking at Figure 5.10, 51% (n = 145) of students
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did not change their answers from their initial results with only 5 students changing 4
points or more in either direction.

Team Satisfaction Score

Figure 5.9. CATME Team Satisfaction Score Week 5 Results Spring 2020 (n = 302, M =
13.0, SD = 2.09)

∆Team Satisfaction

Figure 5.10. Change in Team Satisfaction Values in Spring 2020 (n = 284, M = -.173,
SD = 1.58)
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5.2.2 Dysfunction Measures
Like the CATME data analysis, running an independent sample t-test on the trust and
conflict post intervention measures yielded no statistically significant results. Looking at
the data for the trust measure (Figures 5.11 and 5.12), the same ceiling effect was
observed with the team satisfaction measure. Sixty-six percent of the students (n = 306)
rated agree or strongly agree on all eight of the trust survey questions with 52 (11.3%) of
students strongly agreeing with all questions. Seventeen percent of the students (n = 72)
did not change their answers on the post-intervention survey. There were 21.5% of
students (n = 89) who changed their responses by more than 4 points or more in either
direction, which includes 19 students (4.6%) who changed their responses by more than 8
points in either direction.

Trust Scale Score

Figure 5.11. Trust Scale Score Week 5 Results Spring 2020 (n = 462, M = 33.02, SD =
4.65)
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∆Trust

Figure 5.12. Change in Trust Value in Spring 2020 (n = 413, M = 0.70, SD = 3.90)
The conflict scale shows similar results (see Figures 5.13 and 5.14), although
fewer students strongly agreed with all conflict scale scores (8.9% versus 11.3% on the
trust survey). Additionally, only 59% of students (n = 273) rated agree or strongly agree
on all eight of the conflict survey questions versus 66% on the trust scale. The change in
conflict scores (although not significant from the pre-conflict score) demonstrated more
variability than changes in the trust scores in the test period. Only 15% (n = 62) did not
change their responses (versus 15% (n =72) for trust). Additionally, 25.7% of students (n
= 106) changed their responses by more than 4 points or more in either direction (17
more students than on the trust scale), including a total of 35 students (8.5%) who
changed their responses by more than 8 points in either direction.
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Conflict Scale Score

Figure 5.13. Conflict Scale Score Week 5 Results Spring 2020 (n = 462, M = 32.27, SD
= 4.74)

∆Conflict

Figure 5.14. Change in Conflict Values in Spring 2020 (n = 413, M = 0.67, SD = 4.27)
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5.2.3 Peer Review Comments
Based on the minimal changes in the quantitative results and the low feedback responses
from the fall 2019 studies, I focused the analysis of the peer review comments to initial
development of the codebook (discussed in section 5.1.2.4) and a quantification of these
codes with the Spring 2020 peer evaluation data. Further development of the codebook
and refining of the codes occurred during the final study and will be discussed in Chapter
6.
In general, looking at one instructor’s sections a greater percentage of students did
provide comments on the end of term evaluations (77.6% for the Reflective Manipulation
and 67.3% for the Procedural Manipulation). However, these comments lacked specific
feedback related to the behaviors of the team members. For example, with the exception
of the Contributing to Team’s Work dimension in which students generated eight unique
behaviors, students did not generate many unique behaviors for each of the dimensions of
teaming (see Table 5.2). Additionally, the students did not provide comments across the
dimensions (e.g., comment on the Contributing to Team’s Work and other dimensions).
Figure 5.15 shows the cumulative percentage of students against increasing length
of comment (measured by number of characters). In a random sample of 113 student
codes from ENG1102, 50% of the students completed their peer feedback comments with
80 characters or less (approximately 15 words) and averaged 98 characters per response
(approximately 18 words). Only 9% of students (n = 10) created feedback with more than
200 characters (approximately 51 words or more).
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Figure 5.15. Length of Feedback Comments in ENG1102 Spring 2020 Sample

Overall, 16% of students (n = 18) did not comment on any dimensions of
teaming, 40% (n = 45) mentioned one dimension, 36% (n = 41) commented on two
dimensions, and 8% (n = 9) mentioned behaviors in three dimensions of teaming. No one
commented on more than three dimensions. Figure 5.16 shows the distribution of these
comments. In general, very few students commented on Keeping the Team on Track, K
(9%, n = 10) or Expecting Quality, EQ (2%, n = 2). Additionally, less than half of the
students commented on Interacting with Teammates (IT) or Having Related Knowledge
and Skills (KSA).
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Figure 5.16. CATME Behavioral Categories in ENG1102 Spring 2020 Sample
In general, there is a strong positive correlation between the number of dimensions
of teaming the students identified in their comments and length of feedback comments
measured by number of characters (r = 0.518, p < 0.001) and measured by number of
words (r = 0.493, p < 0.001). This indicates that if there is a way to increase the amount
of feedback the students provide; this should correspond to an increase in behaviors and
categories the students identify.

5.3 Discussion
My goal for this project was to test two different instructional manipulations (Reflective
and Procedural) to see if they had an impact on feedback towards other team members,
team satisfaction, team interdependence, trust, and productive conflict in the first-year
engineering classroom. For this study I hypothesized that the Reflective Manipulation
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would show larger increases in the dependent measures compared to the Procedural
Manipulation. Looking at the dependent measures, there were no significant changes in
any of the dependent measures over the course of the semester for either instructional
manipulation.
The team conflict, trust, satisfaction, and CATME ratings all exhibited a ceiling
effect with a large number of students providing the highest rating at the week 5
measurement on the dependent measures scales and did not significantly change their
ratings at the week 8 measurement. The team interdependence scale did not exhibit this
ceiling effect, but there were still no significant differences between the week 5 and week
8 measure for either instructional manipulation.
The CATME adjusted factor did not significantly correlate with any of these
teaming measures. Approximately 40% of the students were ranked the same as their
teammates, which implies that the students are not using the CATME peer ratings to
provide differentiation on how each team member acts with respect to the teaming
behaviors. It also may indicate that students don’t understand or can’t differentiate
between the ratings.
From Study 2, it was found that only 55% of students provided feedback (of any
kind) in the comment section of the CATME survey and only 6% of students provided
negative or constructive feedback to their teammates. In this study, while it was
determined that a greater percentage of students provided comments in the peer
evaluations, students did not comment on many specific behaviors related to the CATME
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dimensions of teaming nor did they provide much detail in their comments at all
(measured by length of response). There was a significant positive correlation between
student comment length and the number of teaming dimensions addressed.
At this point, there was no evidence to support my hypothesis and I took a step
back to rethink my approach. After critically analyzing these first three studies, I
identified some limitations in the study design, measures, and the instructional
manipulations to address. First, the study design did not have a clear control group, which
would have controlled for the extraneous variable of time spent in group. In this study, I
used two different instructional manipulations and compared these results to each other.
However, this design did not tell if there was an effect by either manipulation, only if
there were different effects between the manipulations.
Secondly, it appears that the dependent variables I chose were not effective
measures to assess changes in rankings over time or differentiation between student
rankings of each other. There was a strong ceiling effect exhibited with almost all of the
dependent measures (team satisfaction, trust, conflict). Additionally, 39.1% (n = 177) of
the ENG1102 students were ranked the same as their teammates on the CATME measure,
which implies that students may not be using the quantitative CATME peer rating to
differentiate between the contributions of different team members.
Third, the length and detail of comments in the peer feedback section may have
been inhibited by the design of the CATME survey itself. Examining different survey
instruments, increasing the visual size of the response box has been shown in several
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studies to increase the length of response (Christian and Dillman, 2004; Smyth, Dillman,
Christian, & McBride, 2009), while increased clarity of instructions has been shown to
improve the thoroughness of responses (Smyth et al., 2009; Chaudhary & Israel, 2016).
Based on the correlations between student feedback length and behavioral categories
identified, increasing the amount of feedback may correspond to an increase in behaviors
and categories the students identified.
Lastly, the use of the CTA Knowledge Audit prompts would be more effective if
the students focused on a specific teaming event. In ENG1102, the CTA prompt
instruction was provided with case studies that did not represent their semester work.
While the students completed the peer evaluations after different aspects of their semester
team project, they were not asked to reflect on the project when completing the
evaluations. Having the students focus on a specific instance, these questions may
encourage more specific examples about the teaming experience (Crandall, Klein, &
Hoffman, 2006), and reduce memory errors linked with incorrect or biased responses
(Cohen, Manion & Morrison, 2013). This change could result in added detail in the peer
evaluation comments, which would indicate progress toward overcoming the hesitation to
provide constructive feedback.
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6 Study 4
My goals for this final study, which I completed in Fall 2020, were to address the main
limitations found in the Spring 2020 study. First, I focused on having a true control group
which eliminated the confound for time spent in project group. In addition,
methodological changes were made to eliminate the potential confounds of time in group
and delivery mode. The assignment of participants to experimental groups were balanced
across instructor and class timing. In addition, the sections chosen for this study were all
taught using the remote only instruction method to eliminate the potential confound of
delivery mode that may have been present in the fall due to COVID-19 instructional
restrictions.
Next, I modified the team project to enhance the teaming interactions and
responsibilities of individual members for the overall team product. I also modified the
reflective CTA activity to focus the students on evaluating their teaming experience
rather than evaluating case studies, as the Reflective Manipulation showed the largest
percentage of students commenting in the course peer evaluations. Finally, I modified
the prompts and available space for feedback in the CATME survey to address the issues
inherent in the survey instrument itself. I will summarize the specific methods, research
design, hypotheses, and results of this study in the following sections.
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6.1 Methods
6.1.1 Participants
This study was conducted within two classes of ENG1101: Engineering Analysis and
Problem Solving during the Fall 2020 semester. These sections contained a total of 165
students in 45 teams (35% Female, 66% Male) and were taught by two different
instructors teaching remotely due to the COVID-19 pandemic. All sections for these
instructors were offered synchronously using Zoom (a video and audio-conferencing
system).
During class time, students would sign into the class Zoom meeting, the instructor
made any class announcements, verified understanding of the ESP materials (preparatory
materials for class), and introduced the class activities for the day. Collaborative work
time on these activities was facilitated through the use of Zoom breakout rooms (Hamlin
et al., 2021). LEAP Leaders and the instructor visited the rooms to verify understanding
and progress on the class materials. At the end of class, the instructor brought the class
together to review and share the results of the collaborative activities as well as discuss
upcoming assignments and due dates (Hamlin et al., 2021).
Seventy-nine percent of the students (n = 131) consented to participate in the
survey. Teams were randomly assigned within instructor to one of the three groups
(control, enhanced prompt group (EP), and experimental (CTA)) as shown in Table 6.1
below. Randomization occurred separately for each instructor’s courses such that each
instructor had approximately an equal number of teams in each category.
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Table 6.1. Sample Distribution
Control

Enhanced Prompt (EP)

Experimental (CTA)

Number of Students

45

39

47

Number of Teams

15

15

15

(24% / 76%)

(21% / 79%)

Gender Distribution
(45% / 55%)
(M / F)
6.1.2 Materials

In this section I detail the manipulations to the survey instrument and instructional
methods used in this study. Additionally, I discuss the instructional materials created for
use in this study.

6.1.2.1 Survey Instrument Manipulation
For this study, CATME was used to collect demographic data and form teams using the
TeamMaker functionality at the beginning of the semester. Later, I used the CATME peer
evaluation survey to collect quantitative ratings for individual contributions on the five
dimensions of teaming and anonymous qualitative feedback for each member of the
student teams. This survey was recreated and administered through Survey Monkey so
fields could be adapted and tested using the modification variable discussed above (e.g.,
more space to provide written responses and changing the prompts). Details of these
adaptations are discussed in more detail below.
In addition, I added a scale question on team functionality to the peer evaluation
survey for all groups: “At this current time, rate how satisfied you are with the
functionality of your team experience”. This question was rated on a scale of 0 (not
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satisfied) to 100 (completely satisfied). By providing a larger scale for functionality, I
hoped that students would submit a broader range of responses and avoid the ceiling
effect observed with the CATME Team Satisfaction scale. This survey was administered
after the first teaming project (week 8 of the semester) and again at the end of the
semester (week 14).
Within the CATME survey, students are provided with a list of observable
behaviors that they rate themselves and their teammates (see Appendix B) for each of the
five dimensions of teaming (Contributing to Team’s Work, Interacting with Teammates,
Keeping the Team on Track, Expecting Quality, and Having Related Knowledge and
Skills). Following these rankings, students are then directed to a screen where they can
provide comments on their own performance and comments to their teammates followed
by a screen where they can provide confidential comments to the instructor, rate their
team’s functionality, and consent to the survey. This survey was recreated in Survey
Monkey (see Appendix E) for this study, with the control group receiving the CATME
survey without the modifications discussed below.
After recreating the CATME survey in Survey Monkey, it was manipulated in
two main ways in an effort to increase the amount, and hopefully the utility, of the peer
feedback. Utility was operationally defined as detailed, including references to specific
team work, and providing actionable and/or impactful feedback. The first part of the
manipulation was to increase the size of the comment boxes for the peer feedback.
Although the CATME comment boxes can hold up to 3000 characters (www.catme.org),
the visual size of these boxes is much smaller. A study by Smyth, Dillman, Christian and
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McBride (2009) indicated that in a web-based survey (such as CATME or Survey
Monkey) a larger response box can result in longer responses for less motivated
individuals. For this manipulation of the CATME survey, prompt boxes were provided
that were three times the height of the boxes in the original CATME survey.
The second part of the CATME tool manipulation was to increase the clarity of
the instructions of the peer feedback prompts. Studies have indicated that increasing the
question length (Kalton and Schuman, 1982) and providing clarifying instructions can
improve the diligence in completing open-ended questions (Smyth et al., 2009;
Chaudhary & Israel, 2016). To increase the clarity of the instructions, additional details
regarding what they should provide in their comments about themselves and their
teammates was provided. The original CATME prompt, shown in Figure 6.1, was used
for the Control group, while the enhanced prompt, shown in Figure 6.2, was used for both
the EP and the CTA groups. After each prompt, the students were provided with the
response box to comment in for each of their teammates as described above.
Please provide constructive comments about your fellow teammates as well as
yourself. The purpose of these comments is to give you the opportunity to explain
how you rated your peers and if there was behavior or experiences in particular that
influenced you when doing your peer and self-evaluations.
Figure 6.1. Original CATME Peer Comment Prompt
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The purpose of these comments is to give you the opportunity to explain how you
rated your peers and if there was behavior or experiences in particular that influenced
you when doing your peer and self-evaluations. Please provide detailed, actionable,
and constructive comments about your fellow teammates as well as yourself.
Detailed and actionable feedback include:
• focusing on specific behaviors, not personality (can be behaviors you would
like to see more of or one's you would like to see stopped)
• providing examples of these specific behaviors,
• specifying how these behaviors affect your team or your team's work, and
• suggesting actions or behaviors that should be added, stopped, altered, or
maintained as is.
Be sure to include comments on the five CATME behavioral categories: Contributing
to Team's Work, Interacting with Teammates, Expecting Quality, Keeping the Team
on Track, and Having Related Knowledge, Skills, and Abilities.
Figure 6.2. Enhanced CATME Peer Comment Prompt
6.1.2.2 Peer Evaluation Introduction Video
All groups received an instructional video on how to complete the peer evaluation survey.
While this video was created by me, it was based upon two help videos created by
CATME (listed below). These CATME videos explain to the students what the CATME
student interface looks like, what steps they need to take to complete each portion of the
peer evaluation survey (ranking behaviors and giving feedback comments), and how they
can submit and view the results.
1. “How to Take a Peer Evaluation Survey for Students” (3:15)
(https://www.youtube.com/watch?v=_vapni7K-mc&t=87s)
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2. “Peer to Peer Comments Student Tutorial” (2:05)
https://www.youtube.com/watch?v=TBWQrieed5o)
I downloaded and edited the transcripts of these videos to include interface
information relevant to completion of the instrument in Survey Monkey. This video
explains to the student what the Survey Monkey peer evaluation survey looks like, what
steps they need to take to complete each portion of the peer evaluation survey (ranking
behaviors and giving feedback comments), how to consent to the research, and how to
submit their results. The instructional video transcript is shown in Appendix F, while the
final video can be viewed at
https://huskycast.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=69c3969a-63df4fe7-86f0-ac4c00209f52.

6.1.2.3 Teaming Project
I modified the team project for ENG1101 to enhance the teaming interactions and
responsibilities of individual members for the overall team product. All ENG1101
students completed an integrated team project on the heat treatment of steel that required
the team to work together in an interdependent manner. For this project, there were
activities that required each student to complete background research or assignments to
familiarize themselves with the material. Additionally, there were activities that the team
completed together that utilized this background information. A complete list of activities
for this project is listed below.
1. Day 1 Team Assignment: Steel Properties & Treatment Video
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For this assignment, the teams created a 2-3 minute video where the teams
defined a specific vocabulary term related to steel processing (tempering,
quenching, hardness, impact strength, or edge holding) and why that term
was important to knife making. The teams also explained what happens to
steel in the tempering or quenching process or when the property they
were given increases or decreases and why this information is important to
engineers. As part of the assignment requirements, each person on the
team needed to answer at least one of the questions.
2. Day 2 Individual Assignment: Steel Material Properties Spreadsheet
For this assignment, each student on a team researched a specific type of
steel (440C, CPM154, CPM S35VN, CPM S30V) and created a
spreadsheet that contained the material properties of the steel and the heat
treatment response data for the steel.
3. Day 2 Individual Assignment: Review Vocabulary Video
Each student reviewed and took notes on all the vocabulary videos created
by the teams in their section.
4. Day 3 Individual Assignment: Steel Properties and Processing Quiz
Each student completed a quiz that checked their understanding of the
vocabulary information for this project.
5. Day 3: Individual Assignment: Plotting Steel Composition and Treatment
For this assignment, each student on a team plotted the material properties
and heat treatment response data for the specific type of steel they
researched.
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6. Day 4 – 5 Individual Assignments: Curve Fitting (concept learning)
Each student learned the concepts necessary for the curve fitting
calculations and modeling necessary for the final heat treatment analysis
in this project.
7. Day 5 - 6 Team Assignment: Analyze Heat Treating Data from a Furnace
As a team, the students analyzed data from a heat treatment oven using
MATLAB. Each team used the information they learned about curve
fitting to generate the heating and cooling curves and the equations for
these curves for the example heat treatment process. An example of the
final plot (with the equations hidden) can be seen in Figure 6.3 below.
After generating this plot, the team wrote a report that documented the
team’s analysis and provided recommendations for each steel that the team
members researched in this project. For example, the team member who
researched 154 CM steel would explain what properties that steel had if it
had gone through the heat treatment process shown in the figure (e.g., the
hardness increased to between 59-62 and a wear resistance value should
be 49 mg). Additionally, the students would indicate what applications
they would recommend for 154CM steel with those properties (e.g.,
cutlery, bearings, valve ports, or bushing).
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Figure 6.3. Example Heat Treatment Analysis Plot
6.1.2.4 Task Manipulation
The last manipulation for this study was the manipulation of task. I modified the
reflective CTA activity that the CTA group completed to focus the students on evaluating
their teaming experience rather than evaluating generic case studies. To ensure that the
timing (length of time between instruction video and when the peer evaluation was taken)
was similar between the control, EP, and CTA groups, each group had an assignment to
complete between the initial instructional video and completion of the peer evaluation
form. These assignments were individually graded (not group graded) assignments. The
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control and EP groups completed a study skills reflection assignment, while the CTA
group completed the CTA teaming reflection assignment as discussed in more detail
below.
6.1.2.4.1 Study Skill Reflection
The study skills reflection assignment, provided to the control and EP groups, took place
in two parts. The first part was a review of study skill strategies using a premade Kahoot
(an online game-based learning quiz). This Kahoot was set up as a challenge so students
in ENG1101 could complete the review independently of the instructor. When prompted,
students completed the study skills Kahoot without having the instructor facilitate the
experience. Next, the students completed a study skills reflection. In this assignment,
shown in Appendix G, students were asked to reflect on the types of study skills that
could help them be successful in their upcoming midterm exams.
Students first reflected on past exams by listing which exams they had for which
courses and how they studied for them. Then the students wrote a one to two sentence
reflection to discuss the changes (if any) they should make to their study strategies for
these courses in the future. Next the students looked at their future midterm exams, what
study strategies they planned to use, and wrote a short reflection on their planned
strategies. One LEAP Leader completed these activities to test them and reported that the
Kahoot activity took 5 minutes, while the study skills reflection took approximately 20
minutes for a total of 25 minutes for these activities.
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6.1.2.4.2 CTA Teaming Reflection
For the Fall 2020 CTA instructional manipulation (shown in Appendix G), delivered to
the CTA group, I provided the students with a list of the main tasks for the heat treatment
project. Students in the CTA group were instructed to reflect on their experience with
their team in the completion of this project. They completed a table by defining what
steps were needed to complete each task (e.g., team meeting, individual work) and who
participated in each task. They were then directed to use the information from the table to
answer the CTA reflection questions.
1.

Can you describe an instance when you knew something was amiss with
your team? Be specific and paint a picture with words (e.g., what
happened? who was involved?)

2.

Can you think of an example when working on this project when you
noticed an opportunity for you or your teammates to do something better?
Be specific and paint a picture with words (e.g., what happened? who was
involved?)

3.

Can you think of a time when you realized that you would need to change
the way you or another team member were performing to get the job done?
Be specific and paint a picture with words (e.g., what happened? who was
involved?

Students were then directed to use this information when they completed the Peer
Evaluation form in Survey Monkey. The same LEAP Leader who tested the study skills
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reflection activities tested this activity as well. She reported taking 22 minutes to
complete this teaming reflection activity.
This teaming reflection was modified from the activity chosen for the Spring 2020
Reflective Manipulation (Study 3) in a couple of ways. First, the students were directed
to reflect on their team’s interactions (both individually and as a team) on tasks specific
to the heat treatment project. In Study 3, students were asked to think back on their
teaming interactions over the semester, without a specific instance to focus on. Secondly,
the students in the current study were asked to use their experience on the heat treatment
project to identify instances to address the CTA questions listed above. This is opposed to
using the CTA reflection questions shown above in a more general context with case
studies unrelated to their team.
These additional details provided by the CTA activity are important when
providing feedback to an individual. If they cannot picture the behavior and the situation
clearly, they cannot maintain or change their behavior (Harley, 2013). By having the
students focus on a specific incident, these knowledge audit questions can help elicit brief
stories and examples about the teaming experience (Crandall, Klein, & Hoffman, 2006),
which could translate to added detail in the peer evaluation comments. Additionally,
focusing on a specific event may help reduce memory errors linked with incorrect or bias
responses (Cohen, Manion & Morrison, 2013).
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6.1.2.5 Qualitative Coding
As mentioned previously, one of the main goals of this project was to increase the utility
of the peer feedback generated by students with utility operationally defined as detailed,
references specific team work, and providing actionable and/or impactful feedback. With
the changes to the CATME prompts discussed in section 6.1.2.1 for the EP and CTA
groups, the coding system needed to be refined to include codes not only for behaviors,
but also for this added utility.
In Chapter 5, I discussed the coding methods used to develop the initial codebook.
This book was further refined in Fall 2020 with assistance from the same Engineering
Fundamentals Departmental Faculty member who helped code the Spring 2020 samples.
Results from the peer feedback comments were coded using primary coding for
teamwork behaviors and a secondary subcode for the increased utility of the feedback.
This subcoding, or second-order tag, is often assigned to a primary code to add detail
(Saldaña, 2016, pp. 91). I’ll discuss the primary and secondary coding in more depth in
the following sections.
6.1.2.5.1 Primary Coding
Initially, the results from the peer feedback were coded using primary coding for the five
dimensions of teaming (Contributing to Team’s Work, Interacting with Teammates,
Keeping the Team on Track, Expecting Quality, and Having Related Knowledge and
Skills) and non-behavioral codes shown in Table 6.2 below. For each CATME teaming
behavior, we coded both positive behaviors (comments about things done well) and
negative behaviors (comments about things that needed to change) that were included in
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peer feedback comments. Additional primary codes were included for comments
provided by students that did not specifically refer to behaviors. Several students gave
generic positive comments for themselves or their teammates (coded as DA), or negative
comments for themselves or their teammates (coded as DN), or gave comments that did
not refer to the team or teamwork in any way (coded as NR).
The third column of the table is where we listed a description of these behaviors.
These behaviors go beyond those originally defined by CATME. For example, for
Contributing to Team’s Work, the CATME measure discusses quality of work,
contributions to the work, helping teammates, completing team’s work, timeliness of
work, and attendance at team meetings. Other behaviors that students indicated that I
added to this category include preparation for class and team activities, and investment in
the team’s work. These additional items are highlighted in blue in Table 6.2.
For the most part, the students commented on behaviors that were originally
identified in the CATME system. However, in addition to the behaviors in the
Contributing to Team’s Work category, students brought forth further behaviors for the
Keeping the Team on Track and Having Related Knowledge and Skills categories as
well. Planning and organizing team members or team activities, submitting assignments,
and communicating with the instructor were all positive behaviors mentioned by peers
that we placed into the Keeping the Team on Track category. Several students also
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Table 6.2. Codebook for Peer Evaluation Analysis
Definition

Description

C(-)

Contributing to Team’s
Work

IT(-)

Interacting with
Teammates

K(-)

Keeping the Team on
Track

EQ(-)

Expecting Quality

KSA(-)

Having Related
Knowledge, Skills and
Abilities
Affirmative tone, not
specific to a behavior or
actionable
Negative tone, not specific
to a behavior or actionable
Not relevant

Behaviors that demonstrate how the student is contributing to the team's work. These include the
amount, timeliness, completion, and quality of work, helping others or asking for help, being
prepared for class (e.g., doing the homework and ESP assignments, knowing the requirements for
the assignments) and team activities, attendance in class or team activities, investment in team's
work or activities.
Behaviors related to student personality and collaboration strategies. This includes communication
between group members, asking for feedback, working with team members, communicating with
each other, participation in team activities.
Negative interactions - doing teamwork alone as opposed to working with others.
Behaviors related to leadership. Planning and organizing team members or team activities, keeping
the team on track, taking a leadership role, submitting assignments or communicating with the
instructor, giving feedback to teammates.
Negatives - taking over an assignment and not letting others contribute or participate.
Behaviors related to expecting quality of themselves or others. This includes motivating others to do
quality work, encouraging themselves or others to go beyond the rubric requirements, encouraging
others to improve.
Technical knowledge of course software or materials (e.g., MATLAB, NX, Excel). Personal skills
such as organization, communication, creativity (e.g., bringing novel ideas). Desire to learn.
Knowing what to do.
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Code

DA
DN
NR

Terse comments: "Good work", "good job", "I'm doing good" "good teammate" (if only comment) gives no description of what they are doing well or should keep doing, no action items )
Terse comments. "Bad job" "You suck" (gives no description of what they are doing poorly or
discuss specific behavior, impact, or action)
Does not provide comment relative to team or behavior to team (e.g., nice face)

identified a negative behavior of an individual taking over an assignment and not letting
others contribute or participate which was added to this category as well. Creativity and
personal organization were added as skills to the Having Related Knowledge and Skills
category.
I have also highlighted some phrases in the table in pink. These behaviors were
very similar to one another and all focused on communicating in one aspect or another.
However, the way that students described these behaviors led us to classify them in
different categories. First, asking for help is clearly defined by CATME as Contributing
to the Team’s work, so that was placed there. Communicating with each other was placed
into Interacting with Teammates. However, when students commented specifically on
their own or their teammate’s communication as a skill, it was coded in the Having
Related Knowledge and Skills category.
6.1.2.5.2 Secondary Coding
The new secondary codes for utilized for rating the utility of comments are included in
Table 6.3 below. A secondary code was created for each aspect of utility (references
specific team work (FE), provides impactful feedback (FI), and provides actionable
feedback (FA). These second-order tags were added to the primary codes discussed in the
previous section. The following examples demonstrate how these codes were
implemented.
•

Example 1: “You are on topic during team meetings.” Code: IT/FE This example
would be given a primary code of IT and a secondary code of FE. Staying on
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topic is an example of communication behavior (IT) and the team meetings
provides a contextual teaming example (FE) where the behavior was taking place.
•

Example 2: “It can be irritating when you don't show up to class as well as not
paying attention to the things we learn while you are on your phone. It would be
appreciated to pay attention the entire period so we can all learn the skills needed
to do our projects.” Code: C-/FE/FI/FA. This would be coded with a C- as a
behavior and negative as this behavior is negatively contributing to the team. It
also provides a specific teaming example (not coming to class, not paying
attention) as well as discusses the impact (all learn the skills) and a proposed
action (pay attention).

Table 6.3. Secondary Code Definitions
Code

Definition

Description

FE

Example
Feedback

Provides specific example of behaviors related to team member, team
work, team product, or team process (e.g., helps others is too vague,
helps others with understanding MATLAB is specific)

FI

Impact
Feedback

Provides specific impacts or effects on team, quality of work or work
product, or individual team members. Specifically, this should identify
how the behavior helps or hurts any of the above. (e.g., helps others
with understanding MATLAB does not define the impact, but helps
others with understanding MATLAB to improve their skills does).
Impacts can be to the individual such as "this helped me" or "I enjoy
working with this team" or they can be to the team "this helped us when
we were stuck". NOTE: "kept the team on track" is both an example and
impact.

FA

Action
Feedback

Provides a comment that explicitly states that something that should
change (stop or start doing this) or stay the same.
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While Table 6.3 provides a definition on how to implement these codes, it is
important to note when implementing the FE code with the Fall 2020 peer evaluation
data, multiple behaviors in a specific behavioral category were coded with this secondary
code as well by agreement between myself and the other rater. The following example
demonstrate how these codes were implemented.
•

Example 3: “He always did more than his fair share of work and was very
willing to help those who were stuck.” Code: C/FE. This would be coded

with a C as a behavior and the secondary code FE as two behaviors (“doing
more than fair share of work” and “very willing to help those who were
stuck”) were provided.
6.1.2.5.3 Reliability
The midterm peer evaluations were coded by myself and the same EF departmental
faculty who helped code the Spring 2020 sample and develop the new coding scheme.
We used convergent coding in the development of this codebook. Each rater
independently used the primary and secondary codes to rate all 577 midterm peer
evaluation comments. After coding the entire sample, we met via Zoom and talked
through approximately 22% of the data (n=131) to verify we were using the codes
consistently and clarify the definitions when we were not. We would then update the
codebook with this new information. Once we reached agreement, we would recode the
remaining data with this updated codebook. This cycle was repeated with the next set of
data (22%, n = 131), then the next 22% (n = 131), and finally the remaining 32% (n =
184).
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To measure the inter-rater reliability between the coders, I calculated Cohen’s
kappa for each of the primary and secondary codes as shown in Table 6.4. Using the
guidelines of interpreting Cohen’s kappa recommended by Laerd Statistics (2015), shown
in Table 6.5 below, all of these values demonstrate very good strength of agreement
between the two raters. This is to be expected as we focused on developing this
agreement through the repeating cycles of coding and evaluation.
Table 6.4. Inter-rater Reliability Measures on Midterm Peer Evaluation Coding
Codes

Cohen’s kappa

Contributing to the Team’s Work (C)

0.919

Interacting with Teammates (IT)

0.952

Keeping the Team on Track (K)

0.977

Expecting Quality (EQ)

0.943

Having Related Knowledge, Skills, and Abilities (KSA)

0.974

Non-descriptive, Affirmative (DA)

0.937

Non-descriptive, Negative (DN)*

1.000

Not Relevant (NR)*

1.000

Feedback with Team Example (FE)

0.877

Feedback with Impact (FI)

0.880

Feedback with Action (FA)

0.969

* Only one case was identified for DN and NR codes
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Table 6.5. Classification of Cohen’s kappa (Laerd, 2015)
Cohen’s kappa

Strength of Agreement

<0.20

poor

0.21 – 0.40

fair

0.41 – 0.60

moderate

0.61 – 0.80

good

0.81 – 1.00

very good

To get a more independent measure of inter-rater reliability between our two
coders, we divided the end of term peer evaluations between us and both rated 107
comments independently to use for comparison. These results are shown in Table 6.6
below. Although not all the ratings are as strong, all the CATME behavioral categories
have a Cohen’s kappa with a good strength of agreement (> 0.61) with the exception of
Keeping the Team on Track, which has very good strength of agreement (>0.81). The
three non-descriptive categories (DA, DN, and NR) all had very good strength of
agreement as well, although there were not very many comments with these codes.
In general, the secondary codes for utility (references specific team work (FE),
provides impactful feedback (FI), and provides actionable feedback (FA)) had moderate
agreement. The lower agreement on these secondary codes may indicate a need for
clearer definitions on what is a teaming example, impactful feedback or actionable
feedback. It is also possible that there may not be enough examples (n = 79), impacts (n =
44), or actionable feedback (n = 7) in these 107 comments to determine inter-rater
reliability.
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Table 6.6. Inter-rater Reliability Measures – Independent Coding of Final Peer
Evaluations (n = 17 students, 107 comments)
Codes

Cohen’s kappa

Contributing to the Team’s Work (C)

0.706

Interacting with Teammates (IT)

0.628

Keeping the Team on Track (K)

0.874

Expecting Quality (EQ)

0.795

Having Related Knowledge, Skills, and Abilities (KSA)

0.768

Negative Behaviors (-)

0.778

Non-descriptive, Affirmative (DA)

0.864

Non-descriptive, Negative (DN)*

1.000

Not Relevant (NR)

1.000

Feedback with Team Example (FE)

0.564

Feedback with Impact (FI)

0.557

Feedback with Action (FA)

0.541

* Only one case was identified for DN code

6.1.3 Design and Procedure
The design of this study included experimental manipulations of the type of feedback
instruction, CATME survey modifications, and midterm/end-of-term timing of surveys. I
used a 3 (instructional/survey manipulation) x 2 (survey timing) mixed design with
instruction and survey type (control vs EP vs CTA) a between-subjects variable, and
survey timing (midterm and end-of term) a within-subjects variable. My dependent
variables included self-reported ratings of the CATME behavioral categories, team
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functionality, and feedback comments. The CATME behavioral categories were
measured using the CATME evaluation tool as adapted for this study. The feedback
comments were measured using the content analysis coding scheme discussed in the
previous section, which focuses on behavioral categories addressed in the comments.
Finally, team functionality was measured as a self-reported scale from 0-100.
Figure 6.4 shows an overview of the project groups. Students were divided into
Control, Enhanced Prompt (EP), and CTA groups and all teams completed a class
project. After the project, all groups received baseline information on the CATME survey
through a short instructional video I created. The control and EP groups completed a
reflection on study skills while the CTA group completed the CTA reflection on their
teaming experience (instructional manipulation). Finally, each group completed a peer
evaluation survey. The Control group completed the original CATME peer evaluation
(administered through Survey Monkey), while the EP and CTA groups completed the
modified CATME peer evaluation (administered through Survey Monkey: survey
manipulation). Essentially, changes in the dependent variables from the control to EP
group should be the result of the survey manipulation. Additional changes between the
EP and CTA group should be the result of the instructional manipulation.
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Figure 6.4. Fall 2020 Study Overview

6.1.3.1 Hypotheses
For this study, my hypotheses were that the modifications to the CATME survey should
increase feedback utility. Utility will be operationally defined as detailed, references
specific team work, and provides actionable and/or impactful feedback. Additionally, the
use of the CTA teaming reflection will show increased feedback utility over the
modifications to the CATME survey alone. Specifically:
H1: Students in the EP and CTA groups will demonstrate increased comments on
CATME teaming behaviors in their feedback over the Control group. No
differences are expected between the EP and CTA groups.
H2: Students in the CTA group will demonstrate increased comments referencing
specific team tasks compared to both the control and EP groups. The EP group will
demonstrate increased comments referencing specific team tasks as compared to
the Control group.
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H3: Students in the EP and CTA groups will demonstrate increased comments with
actionable feedback over the Control group. No differences are expected between
the EP and CTA groups.
H4: Students in the EP and CTA groups will demonstrate increased comments with
feedback that explains the impact on the team over the Control group. No
differences are expected between the EP and CTA groups.
H5: Students in the CTA group will demonstrate more complete feedback
compared to both the Control group and the EP group. The EP group will
demonstrate more complete feedback as compared to the Control group. More
complete feedback will be operationally defined as feedback which provides more
information to the student receiving the feedback and consists of not only the
CATME behaviors, but also includes two or more of the following: specific
teaming examples, the impact of the behavior, and actionable feedback.

6.1.3.2 Procedure
Figure 6.5 shows the timeline of the Fall 2020 study. At the beginning of the semester
(weeks 2-3), ENG1101 instructors created project teams for the semester. During week 4,
the teams began working on the Heat Treatment Project, which they completed week 7.
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Figure 6.5. Fall 2020 Study Timeline
During week 8, teams were randomly assigned to the control, EP, or CTA groups
within each instructor’s sections and completed the Midterm Peer Evaluation. To make
sure the students completed the correct assignments, the students were assigned to
sections in Canvas (control, EP, and CTA) and assigned to a Zoom breakout room where
they completed the activities assigned to their study group in class as shown in Figure 6.6
below. The students were directed to the module with their breakout room on it (1 =
control, 2 = EP or 3 = CTA).
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Figure 6.6. Zoom Breakout Room Activities
After completing the midterm peer evaluations, the comments were organized and
returned anonymously to the individual students during week 9. For all groups, the final
peer evaluation was administered during the final week of the Fall 2020 semester (week
14). As with the midterm peer evaluation, all groups were asked to rate their teammates
on the five CATME dimensions of teaming (Contributing to Team’s Work, Interacting
with Teammates, Keeping the Team on Track, Expecting Quality, and Having Related
Knowledge and Skills). After this quantitative rating, the Control group were given the
original CATME prompt within the Survey Monkey Survey. The enhanced prompt was
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used for both the EP and the CTA groups. After each prompt, the students were provided
with the response box to comment in for each of their teammates.

6.2 Results

In this section, I focus on discussing the results from the peer evaluation data from the
midterm and end of term evaluations. These results are organized by first focusing on the
differences between the CATME behavioral codes between the experimental groups in
Section 6.2.1. I start by evaluating the results from the primary codes and then move on
to the secondary codes. In Section 6.2.2, I discuss the correlations calculated between the
midterm self-evaluation and peer evaluation comments and team satisfaction.
6.2.1 CATME Behavioral Code Results
As stated in Table 6.1, there were a total of 45 teams evenly distributed between our
experimental groups in this study. A total of 131 students consented to the survey (34%
control, 30% EP, and 36% CTA) and generated a total of 406 comments for the midterm
peer evaluation. The Control group generated 146 of these comments, 107 were
generated by the EP group and 153 comments were generated by the CTA group. A total
of 111 of the 131 students who consented to the survey also completed the final peer
evaluation study (33% Control, 33% EP, and 34% CTA) and generated a total of 395
comments for the end-of-term peer evaluations. These comments are analyzed in the
following sections.
I first reviewed the normality and variance of each of the dependent variables
(primary and secondary code results and the new team satisfaction measure) using the
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Explore function of SPSS. By inspection of the histograms, the majority of the data does
not appear to follow a normal distribution. Most of the data are positively skewed (shifted
toward lower numbers of behaviors coded with primary or secondary codes). Although
the data do not follow a normal distribution, the tests performed for this study are
considered “robust” to violations of normality. Additionally, since the distributions are all
skewed in the same direction, I considered the assumptions to be met. Additionally,
since I have only two categories in my within-subjects variable (timing), I interpreted my
results as though the assumption of sphericity was met (www.laerd.com).
To begin, I ran a two-way repeated measure MANOVA to determine the effect of
the group assignment (e.g., survey and instructional interventions; between subjects
variable) over time (within subjects variable) on the feedback and team functionality.
Although it is typical to use the Wilks’ λ test to determine significant effects, according
to Field (2018), Roy’s largest root (φmax) may be the most appropriate in some cases as it
“represents the maximum possible between-group difference given the data collected”
(Field, 2018), so this test was used in this instance.
A statistically significant effect of time on the combined dependent variables was
found, F(9,100) = 7.252, p < 0.001, φmax= 0.653, partial η2 = 0.395. There was also a
statistically significant effect of group on the combined dependent variables, F(9,101) =
2.112, p = 0.035, φmax = 0.188, partial η2 = 0.158. There was not a statistically significant
interaction between time and group found on the dependent variables, F(9,101) = 0.660,
p = 0.743, φmax = 0.059, partial η2 = 0.056. In the following sections, I will discuss both
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the results of the effects of group and the effects of time on the dependent variables. I
start by discussing the results for Hypothesis 1, which focused on the CATME behavioral
(or primary) coding. I then discuss the results for the secondary coding, which address
hypotheses 2-5.

6.2.1.1 Primary Code Results
Hypothesis 1 stated that: “students in the EP and CTA groups will demonstrate increased
comments on CATME teaming behaviors in their feedback over the Control group. No
differences are expected between the EP and CTA groups.” Increased comments was
assessed based upon the number of CATME dimensions of teaming (Contributing to
Team’s Work, Interacting with Teammates, Keeping the Team on Track, Expecting
Quality, and Having Related Knowledge and Skills) discussed in each comment. For
example, the following comment would have one dimension, Contributing to Team’s
Work, C, addressed “I felt I do my part. I do get confused sometimes and need help but I
help others when they need it and I understand that section.” On the other hand, this
comment; “Helps others when they are struggling with something. Helps to keep the team
on track and coordinates when you can meet up”, was coded as having two dimensions
(C and K).
To begin, I looked at the differences between the study groups in quantity of
behaviors addressed in the comments, which is shown in Figure 6.7 below. In general, it
appears that the number of behavioral categories mentioned changed across the study
groups, with the EP group showing an increase over the Control group (with the
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exception of the Contributing to Team’s Work category) and the CTA group showing an
increase in number of categories over the EP group.

Figure 6.7. Distribution of Behavioral Category Comments by Study Group (Midterm
Evaluations)
To test hypothesis one, I used a one-way ANOVA to compare the quantities of
behavioral comments between the three study groups. Only two behavioral categories
differed significantly between groups: Contributing to Team’s Work (C) and Expecting
Quality (EQ) behavioral categories. Significant differences in C, F(2,403) = 3.190, p =
.042, were evaluated using the Tukey HSD post-hoc comparison. Significant differences
(p = 0.034) existed between the control (M = 0.75, SD = 0.52) and the CTA group (M =
0.90, SD = 0.50) for this behavior. No differences were found between the EP group (M
= 0.84, SD = 0.52) and the other two study groups. Figure 6.8 shows the results of this
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analysis. To designate the groups on the graphs, the Control group is group 1, the EP
group is group 2, and the CTA group is group 3.

Figure 6.8. Contributing to Team’s work by Study Group (Midterm Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA
The second behavioral category that showed significant results using a one-way
ANOVA was the Expecting Quality (EQ) category, shown in Figure 6.9, F(2,403) =
7.411, p = .001. Post-hoc comparisons using the Tukey HSD test indicated that the CTA
group (M = 0.14, SD = 0.35) provided a significantly higher number of comments in this
category (p < 0.001) than the Control group (M = 0.02, SD = 0.14). Once again, there
were no statistically significant differences between the EP group (M = 0.10, SD = 0.31)
and the other study groups.
Figure 6.10 shows that students in the CTA group (M = 2.27, SD = 1.41) provided
more comments in more categories on average that the EP group (M = 2.07, SD = 1.39)
and the Control group (M = 1.77, SD = 1.00). While this shows a larger number of
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categories addressed by the students in the EP and CTA groups over the control group,
there were only statistically significant differences between the control and CTA groups
(p = 0.003).

Figure 6.9. Expecting Quality by Study Group (Midterm Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA

Figure 6.10. Average Behaviors by Study Group (Midterm Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA
131

With this study design it is difficult to determine the specific effects of modifying
the survey or the instructional manipulation using an ANOVA as the EP group has both
manipulations. Therefore, I calculated the Cohen’s d values to determine the effects for
the following comparisons. First, I compared the Control group and the EP group to
determine the effects of the survey manipulation. Then, I compared the results from the
EP and CTA group to determine the effects of the instructional manipulation. Finally, I
compared the results of the control and CTA group to determine if there are any
combined effects of the survey and instructional manipulation.
Table 6.7 shows the effect sizes for the different manipulations. In general, the
behavioral comments for Contributing to the Team’s Work and Interacting with
Teammates show a small effect due to the survey manipulation, while the Expecting
Quality and Average Behaviors categories show a medium effect due to the survey
manipulation. The instruction manipulation shows a small effect on the all the behavioral
categories except Having Related Knowledge, Skills, and Abilities, which does not show
any effect due to the instructional manipulation. In addition, there appears to be a small
effect on the Average Behaviors in the peer evaluation due to the instructional
manipulation. With respect to the significant differences between the control and CTA
groups in the Expecting Quality and Average Behavior categories listed, there appears to
be a combined effect of both the survey and instructional manipulations.
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Table 6.7. Effects of Study Manipulations on Behavioral Categories (Midterm
Evaluations)
Cohen’s d values

Codes

Survey

Instruction

Both

Contributing to the Team’s Work (C)

0.18

0.11

0.29

Interacting with Teammates (IT)

0.18

0.08

0.25

Keeping the Team on Track (K)

0.05

0.10

0.15

Expecting Quality (EQ)

0.35

0.12

0.46

Having Related Knowledge, Skills, and
Abilities (KSA)

0.02

0.00

0.02

Average Behaviors

0.25

0.13

0.39

In addition to a statistically significant effect of group on the combined dependent
variables, there was also a statistically significant effect of time on the combined
dependent variables (shown in Table 6.8). Looking at the behavioral codes, Interacting
with Teammates (IT) and Having Related Knowledge, Skills, and Abilities (KSA)
showed significant differences between the mid and end-of-term peer evaluations. These
differences are shown in Figure 6.11 below.
In general, there were less comments provided on these categories at the end-ofterm semester than the midterm peer evaluation. The general pattern of frequency of
comments by category appears to be the same as on the midterm evaluations with the
most comments on the Contributing to Team’s Work (C), then IT, KSA, K, and EQ with
the least comments. Looking at the two behavioral categories that showed significant
differences in the repeated measures MANOVA, there was an overall 12% decrease in
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the number comments on the Interacting with Teammates (IT) category. Additionally,
13% less comments were provided on the Having Related Knowledge, Skills, and
Abilities (KSA) category.
Table 6.8. Changes in Primary Codes over Time
Dependent Variable

(df, Error)

F

p

partial η²

Contributing to Team’s Work, C

(1,108)

1.515

0.221

0.014

Interacting with Teammates, IT

(1,108)

5.568

0.020*

0.049

Keeping the Team on Track, K

(1,108)

3.894

0.051

0.035

Expecting Quality, EQ

(1,108)

2.509

0.116

0.023

Having Related Knowledge,
Skills, and Abilities, KSA

(1,108)

1458.197

0.000**

0.931

* p <0.05 ** p<0.01
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Figure 6.11. Distribution of Behavioral Category Comments over Time
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KSA

6.2.1.2 Secondary Code Results
For this section, I discuss the results from Hypotheses 2-5. All of these hypotheses focus
on the quantification of the secondary codes (FE, FI, FA) as a way to measure changes in
utility of the peer evaluation measure and the effects of the experimental manipulation on
the peer evaluation results. For the second hypothesis, it was expected that students in the
CTA group will demonstrate increased comments referencing specific team tasks
compared to both the control and EP groups. Additionally, it is expected that the EP
group will demonstrate increased comments referencing specific team tasks as compared
to the Control group. This was measured by the number of comments coded with the
secondary code, FE. As shown in Figure 6.12 below, all groups averaged at least one
comment that was coded as a specific teaming example within the midterm peer
evaluation comments. However, a one-way ANOVA did not indicate any statistically
significant differences between the study groups, F(2,401) = 1.827, p = .162.

Figure 6.12. Feedback Examples by Study Group (Midterm Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA
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For the third hypothesis, it was expected that students in the EP and CTA groups
would demonstrate increased comments with actionable feedback over the Control group.
Additionally, no differences were expected between the EP and CTA groups. This was
measured by the number of comments coded with the secondary code, FA. A one-way
ANOVA indicated a significant effect on the comments coded with FA between groups,
F(2,401) = 5.798, p = .003. Figure 6.13 shows the results of this analysis. Post-hoc
comparisons using the Tukey HSD test indicated that students in the EP group (M = 0.38,
SD = 0.62), showed a significantly higher number of comments with this code (p =
0.008) than the Control group (M = 0.19, SD = 0.41). Additionally, the CTA group (M =
0.37, SD = 0.53) shown a significantly higher number of comments with this code (p =
0.012) than the Control group as well. There were no statistically significant differences
between the EP group and the CTA group (p = 0.916).

Figure 6.13. Actionable Feedback by Study Group (Midterm Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA
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For hypothesis four, it was expected that students in the EP and CTA groups
would demonstrate increased comments with feedback that explains the impact on the
team over the Control group. Additionally, no differences were expected between the EP
and CTA groups. This was measured by the number of comments coded with the
secondary code, FI. Figure 6.14 shows the results of this analysis. Using a one-way
ANOVA, it was determined that there was a significant effect on the comments on
impact feedback, F(2,401) = 3.814, p = .023. Post-hoc comparisons using the Tukey HSD
test indicated that students in the CTA group (M = 0.59, SD = 0.70) showed a
significantly higher number of comments with this code (p = 0.033) than the Control
group (M = 0.40, SD = 0.58). However, there were no statistically significant differences
between the EP group (M = 0.57, SD = 0.68) and the CTA group (p = 0.994). The
difference between the Control group and the EP group approaches significance (p =
0.076) with students in the EP group more likely to include comments on behavioral
impacts in their peer evaluations.
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Figure 6.14. Impact Feedback by Study Group (Midterm Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA
Hypothesis 5 states that students in the CTA group would demonstrate more
complete feedback compared to both the Control group and the EP group. Additionally, it
was hypothesized that the EP group would demonstrate more complete feedback as
compared to the Control group. In this case, “more complete feedback” was operationally
defined as feedback which provided more information to the student receiving the
feedback and consisted of not only the CATME behaviors, but included at least two of
the secondary codes (FE, FI, and FA) as well. Figure 6.15 identifies the average number
of comments which contained at least two of the three secondary codes in each study
group. Figure 6.16 displays the average number of comments which contained all three
secondary codes in each study group.
Using a one-way ANOVA, there was a significant effect on the comments
providing at least two secondary codes, F(2,401) = 6.356, p = .002. Post-hoc comparisons
138

using the Tukey HSD test indicated that students in the EP group (M = 0.74, SD = 0.98)
were significantly more likely (p = 0.004) to provide at least two secondary codes in their
peer evaluation comments over the Control group (M = 0.42, SD = 0.60). Additionally,
students in the CTA group (M = 0.70, SD = 0.87) were significantly more likely to
provide at least two secondary codes in their peer evaluation comments over the Control
group (p = 0.011). No significant differences were found between the EP and CTA
groups when looking at this measure (p = 0.843).

Figure 6.15. Comments containing at least two modifiers by Study Group (Midterm
Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA
Using a one-way ANOVA, there was a significant effect between groups on the
comments providing all three secondary codes, F(2,401) = 4.320, p = .014. Post-hoc
comparisons using the Tukey HSD test indicated no statistically significant differences (p
= 0.941) between the EP (M = 0.10 , SD = 0.32) and CTA group (M = 0.10, SD = 0.31)
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when looking at all the average number of comments that that included all three
secondary codes (Figure 6.16). There are statistically significant differences between the
control (M = 0.02, SD = 0.14) and the CTA group (p = 0.018) with students in the CTA
group providing more comments with all three secondary codes. There was a nonsignificant trend toward the EP group providing more comments with all the secondary
codes than the Control group (p = 0.079).

Figure 6.16. Comments containing all three modifiers by Study Group (Midterm
Evaluations)
*Group 1 = Control, Group 2 = EP, Group 3 = CTA
Once again, it is difficult to determine the individual and combined effects of the
survey manipulation and the instructional manipulation using an ANOVA. To address
this, I calculated the effect sizes (Cohen’s d) for the different manipulations, which are
shown in Table 6.9 below. In general, the survey manipulation shows a medium effect for
all secondary codes individually (FE, FI, FA) and the use of two or all three secondary
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codes in the peer evaluation comments. With the small, or negative, values for the
instructional manipulation, it does not appear that there is an effect due to the
instructional manipulation on the secondary codes. With the significant differences
between the control and CTA group on the use of all three modifiers, there appears to be
a combined effect of the survey and instructional manipulation in this case.
Table 6.9. Effects of Study Manipulations on Secondary Codes (FE, FI, FA) (Midterm
Evaluations)
Cohen’s d values

Codes

Survey

Instruction

Both

Feedback with Team Example (FE)

0.21

-0.02

0.18

Feedback with Impact (FI)

0.29

0.01

0.30

Feedback with Action (FA)

0.37

-0.04

0.36

Two Secondary Codes

0.41

-0.06

0.37

Three Secondary Codes

0.29

0.04

0.35

Table 6.10 shows the overall within-subjects effects of time on the dependent
variables. Of the secondary codes, only Feedback with Action (FA) showed significant
differences between the peer evaluation times. There were also significant differences on
the team satisfaction measure between the midterm and end-of term peer evaluation
ratings. These differences will be expanded upon below in Figure 6.17. As with the
primary behavioral codes, there were less comments provided on the secondary codes at
the end-of-term semester than the midterm peer evaluation. Additionally, there was
significant decrease in the amount of actionable feedback (FA) by 35%. Team
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Satisfaction, however showed a significant increase from the midterm (M = 90.7, SD =
13.2) to the end-of-term evaluation (M = 95.0, SD = 6.5).
Table 6.10. Changes in Secondary Codes over Time
Dependent Variable

(df, Error)

F

p

partial η²

Feedback with Team Example, FE

(1,108)

1.784

0.184

0.016

Feedback with Impact, FI

(1,108)

0.645

0.424

0.006

Feedback with Action, FA

(1,108)

29.380

0.000**

0.214

Team Satisfaction

(1,108)

12.060

0.001**

0.100

* p <0.05 ** p<0.01
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Figure 6.17. Distribution of Secondary Behavioral Comments over Time
6.2.2 Relationships
These previous analyses focused on exploring the differences between the experimental
groups on the use of the behavioral comments, specific examples, impact statements, and
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actionable feedback. This analysis focused on exploring the relationship between the use
of the codes between groups. Additionally, since the Spring 2020 study (Study 3) did not
indicate a relationship between the numerical CATME scores for the behavioral
categories, I investigated the relationship between the frequency of comments provided
by students in the different behavioral categories, comments that were coded with the
secondary codes (FE, FI, FA) and their self-reported team satisfaction.

6.2.2.1 Self-Evaluations
To begin, I investigated the comments that were directed toward the person completing
the evaluation (self-evaluation) and their self-reported team satisfaction. Tables 6.11–
6.14 show the correlations between the frequency of these comments and team
satisfaction by each group: control, EP, CTA, and overall. Some interesting things to note
for the Control group. First, comments on Contributing to the Team’s Work are
negatively correlated with Interacting with Teammates. This would indicate that students
who were more likely to comment on Contributing to Team’s Work were less likely to
comment on Interacting with Teammates or vis versa. Students who commented on
Interacting with Teammates were more likely to also include a teaming example.
Additionally, students who commented on Keeping the Team on Track, were also
significantly more likely to provide a team related example and an impact. In general,
students who provided a team example, also provided an impact, but were less likely to
include actionable feedback or those who provided actionable feedback were less likely
to provide a team example or the impact of the behavior. It is interesting to note that
comments on Contributing to the Team’s Work were positively correlated with Team
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Satisfaction, which may indicate that when students observed others actively contributing
to the work, they were more satisfied with their team. It was also interesting that
actionable feedback was negatively correlated with Team Satisfaction for the Control
group, which may indicate that there were many behaviors that students wished would
change in their teammates and were currently unsatisfied with their teaming experience.
Looking at the EP group (Table 6.12), students were more likely to comment on
more than one behavioral category. There are positive correlations between Contributing
to the Team’s Work, Expecting Quality, and Having Related Knowledge, Skills, and
Abilities. Additionally, there are positive correlations between comments on Interacting
with Teammates and Expecting Quality. With the exception of the Keeping the Team on
Track Category, all the behavioral categories were positively correlated with providing
teaming examples. Only the Keeping the Team on Track and Having Related
Knowledge, Skills and Abilities categories have positive correlations with feedback with
impact. There are also positive correlations between team feedback examples and
feedback with impact. There were no significant correlations between any measure and
actionable feedback or team satisfaction.
For the self-evaluations of the CTA group (Table 6.13), there were positive
correlations between comments provided in the Expecting Quality, Interacting with
Teammates, Keeping the Team on Track, and Having Related Knowledge, Skills, and
Abilities categories. All of these behavioral categories were positively correlated with
teaming feedback examples, however, only the Having Related Knowledge, Skills, and
Abilities category had positive correlations with feedback with impact. As with the EP
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group, there were no significant correlations between any measure and actionable
feedback or team satisfaction.
Table 6.14 shows the correlations between all groups together. In general, there
are many positive comments between the different teaming behavior categories. What is
interesting to note is that if students do comment on the Expecting Quality category, they
are also more likely to comment on all the other teaming behaviors. All behavior
categories have positive correlations with teaming examples, but only Interacting with
Teammates has actionable feedback. Additionally, only Contributing to Team’s Work has
significant correlations with Team Satisfaction.
In general, for the self-evaluations, the students who were most likely to have a
higher satisfaction rating were also more likely to comment Contributing to Team’s Work
and less likely to include actionable feedback. This may indicate that students were more
satisfied when they saw work being done for the team that did not require teammates to
change the way they contributed. For the EP, there did not appear to be any significant
contributions to team satisfaction from comments in any behavioral or secondary
category. However, it appears that students were providing examples for most of the
behaviors that occurred. Finally, the CTA group demonstrated that they were more likely
to provide comments in all of the behavioral categories and include specific teaming
examples. However, these results did not correlate with team satisfaction.
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Table 6.11. Correlations between Qualitative Self-Evaluation Comments on Midterm Peer Evaluations (Control: n=45)+
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Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

-.391**
(.008)

.239
(.114)

.081
(.597)

-.139
(.361)

.257
(.089)

.197
(.195)

-.121
(.428)

.330*
(.027)

2. Interacting with Teammates (IT)

-.391**
(.008)

--

.404**
(.006)

-.147
(.337)

-.082
(.594)

.302*
(.044)

.086
(.574)

.219
(.148)

-.207
(.173)

3. Keeping the Team on Track (K)

.239
(.114)

.404**
(.006)

--

-.088
(.566)

-.049
(.750)

.651**
(.000)

.549**
(.000)

-.263
(.081)

.143
(.348)

4. Expecting Quality (EQ)

.081
(.597)

-.147
(.337)

-.088
(.566)

--

.080
(.601)

-.015
(.923)

-.148
(.331)

-.139
(.362)

.057
(.710)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

-.139
(.361)

-.082
(.594)

-.049
(.750)

.080
(.601)

--

.272
(.071)

.149
(.330)

-.141
(.356)

-.029
(.852)

6. Feedback with Team Example
(FE)

.257
(.089)

.302*
(.044)

.651**
(.000)

-.015
(.923)

.272
(.071)

--

.509**
(.000)

-.309*
(.039)

.069
(.650)

7. Feedback with Impact (FI)

.197
(.195)

.086
(.574)

549**
(.000)

-.148
(.331)

.149
(.330)

.509**
(.000)

--

-.304*
(.043)

.111
(.466)

8. Feedback with Action (FA)

-.121
(.428)

.219
(.148)

-.263
(.081)

-.139
(.362)

-.141
(.356)

-.309*
(.039)

-.304*
(.043)

--

-.318*
(.033)

9. Satisfaction with Team

.330*
(.027)

-.207
(.173)

.143
(.348)

.057
(.710)

-.029
(.852)

.069
(.650)

.111
(.466)

-.318*
(.033)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

Table 6.12. Correlations between Qualitative Self-Evaluation Comments on Midterm Peer Evaluations (EP: n = 39) +
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Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

.145
(.379)

-.023
(.888)

.454**
(.004)

.378*
(.018)

.572**
(.000)

.299
(.064)

.128
(.439)

.080
(.628)

2. Interacting with Teammates (IT)

.145
(.379)

--

-.071
(.666)

.386*
(.015)

.300
(.064)

.448**
(.004)

.043
(.796)

.173
(.293)

-.073
(.657)

3. Keeping the Team on Track (K)

-.023
(.888)

-.071
(.666)

--

.116
(.483)

-.065
(.696)

.159
(.333)

.473**
(.002)

.153
(.352)

-.156
(.344)

4. Expecting Quality (EQ)

.454**
(.004)

.386*
(.015)

.116
(.483)

--

.530**
(.001)

.768**
(.000)

.231
(.158)

.150
(.361)

.127
(.442)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

.378*
(.018)

.300
(.064)

-.065
(.696)

.530**
(.001)

--

.579**
(.000)

.326*
(.043)

-.106
(.521)

.137
(.406)

6. Feedback with Team Example
(FE)

.572**
(.000)

.448**
(.004)

.159
(.333)

768**
(.000)

.579**
(.000)

--

.415**
(.009)

.275
(.090)

.010
(.952)

7. Feedback with Impact (FI)

.299
(.064)

.043
(.796)

473**
(.002)

.231
(.158)

.326*
(.043)

.415**
(.009)

--

.254
(.119)

-.148
(.368)

8. Feedback with Action (FA)

.128
(.439)

.173
(.293)

.153
(.352)

.150
(.361)

-.106
(.521)

.275
(.090)

.254
(.119)

--

.003
(.987)

9. Satisfaction with Team

.080
(.628)

-.073
(.657)

-.156
(.344)

.127
(.442)

.137
(.406)

.010
(.952)

-.148
(.368)

.003
(.987)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

Table 6.13. Correlations between Qualitative Self-Evaluation Comments on Midterm Peer Evaluations (CTA: n=47)+
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Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

.111
(.456)

.240
(.104)

.142
(.341)

.116
(.436)

.396**
(.006)

.123
(.412)

-.182
(.221)

.256
(.082)

2. Interacting with Teammates (IT)

.111
(.456)

--

.352*
(.015)

.323*
(.027)

.130
(.384)

.305*
(.037)

.118
(.429)

.161
(.279)

.273
(.063)

3. Keeping the Team on Track (K)

.240
(.104)

.352*
(.015)

--

.520**
(.000)

.261
(.077)

.485**
(.001)

.326*
(.025)

.046
(.758)

.146
(.326)

4. Expecting Quality (EQ)

.142
(.341)

.323*
(.027)

.520**
(.000)

--

.511*
(.000)

.572**
(.000)

.182
(.221)

.089
(.551)

.178
(.232)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

.116
(.436)

.130
(.384)

.261
(.077)

.511*
(.000)

--

.687**
(.000)

.329**
(.009)

-.175
(.238)

.079
(.597)

6. Feedback with Team Example
(FE)

.396**
(.006)

.305*
(.037)

.485**
(.001)

.572**
(.000)

.687**
(.000)

--

.392**
(.006)

-.038
(.801)

.225
(.129)

7. Feedback with Impact (FI)

.123
(.412)

.118
(.429)

.326*
(.025)

.182
(.221)

.329**
(.009)

.392**
(.006)

--

-.059
(.693)

.009
(.953)

8. Feedback with Action (FA)

-.182
(.221)

.161
(.279)

.046
(.758)

.089
(.551)

-.175
(.238)

-.038
(.801)

-.059
(.693)

--

.091
(.545)

9. Satisfaction with Team

.256
(.082)

.273
(.063)

.146
(.326)

.178
(.232)

.079
(.597)

.225
(.129)

.009
(.953)

.091
(.545)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

Table 6.14. Correlations between Qualitative Self-Evaluation Comments on Midterm Peer Evaluations (All groups: n=131)+
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Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

-.054
(.537)

.176*
(.044)

.212*
(.015)

.119
(.177)

.402**
(.000)

.209*
(.017)

-.046
(.604)

.234**
(.007)

2. Interacting with Teammates (IT)

-.054
(.537)

--

.277**
(.001)

.234**
(.007)

.125
(.155)

.347**
(.000)

.096
(.276)

.188*
(.032)

.023
(.796)

3. Keeping the Team on Track (K)

.176*
(.044)

.277**
(.001)

--

.302**
(.000)

.101
(.252)

.458**
(.000)

.441**
(.000)

.004
(.959)

.085
(.350)

4. Expecting Quality (EQ)

.212*
(.015)

.234**
(.007)

.302**
(.000)

--

.433**
(.000)

.513**
(.000)

.136
(.121)

.088
(.318)

.123
(.160)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

.119
(.177)

.125
(.155)

.101
(.252)

.433**
(.000)

--

.551**
(.000)

.303**
(.000)

-.112
(.204)

.049
(.582)

6. Feedback with Team Example
(FE)

.402**
(.000)

.347**
(.000)

.458**
(.000)

.513**
(.000)

.551**
(.000)

--

.432**
(.000)

.013
(.886)

.131
(.137)

7. Feedback with Impact (FI)

.209*
(.017)

.096
(.276)

.441**
(.000)

.136
(.121)

.303**
(.000)

.432**
(.000)

--

.005
(.955)

.001
(.991)

8. Feedback with Action (FA)

-.046
(.604)

.188*
(.032)

.004
(.959)

.088
(.318)

-.112
(.204)

.013
(.886)

.005
(.955)

--

-.060
(.498)

9. Satisfaction with Team

.234**
(.007)

.023
(.796)

.085
(.350)

.123
(.160)

.049
(.582)

.131
(.137)

.001
(.991)

-.060
(.498)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

6.2.2.2 Peer-Evaluations
Tables 6.15 - 6.18 show the correlations between the frequency of the peer evaluation
comments and team satisfaction by each group: control, EP, CTA, and overall. Note, the
items in these tables are comments directed to the teammates of the person completing
the evaluation (peer-evaluation) and their self-reported team satisfaction. These are
normalized by group size so these comments represent the average number of comments
provided to their group members.
Looking at the comments of the Control group students towards their teammates
(Table 6.15), there are no significant correlations between any of the behavioral
categories. However, students were more likely to provide teaming examples for the
Contributing to Team’s Work and Interacting with Teammates categories and provide
impact feedback for the Keeping the Team on Track category. Significant actionable
feedback was not provided for any behavioral category. It is interesting to note that there
is a negative correlation between Having Related Knowledge, Skills, and Abilities and
Team Satisfaction. This would seem to indicate that that more comments on this category
results in a lower Team Satisfaction rating or vis versa.
Looking at the EP group (Table 6.16), this group showed positive correlations
with Expecting Quality and Interacting with Teammates, Keeping the Team on Track,
and Having Related Knowledge, Skills, and Abilities. It is interesting to note that
Interacting with Teammates is not significantly correlated with any other behavioral
category besides Expecting Quality. This would appear to indicate that comments for this
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category are significantly more likely to be provided by students who also comment on
the Expecting Quality category. This may indicate that the interactions they are observing
with their teammates are related to the quality of the work. Comments on Having Related
Knowledge, Skills, and Abilities are also positively correlated with comments on
Keeping the Team on Track. For the EP group, all behavioral categories are positively
correlated with teaming examples, but none with impactful or actionable feedback or
with Team Satisfaction.
For the CTA group (Table 6.17), there are few significant correlations between
the behavioral categories. There are only positive correlations between the Keeping the
Team on Track and Having Related Knowledge, Skills, and Abilities categories.
However, all behavioral categories with the exception of Expecting Quality have
significant positive correlations with teaming examples. Keeping the Team on Track also
has impact feedback. Once again, none of the behavioral categories have significant
correlations between actionable feedback or Team Satisfaction.
Looking at the overall correlations on peer-evaluation comments (comments on
teammates that do not include the person completing the evaluation) in Table 6.18, shows
again positive correlations between many of the behavioral categories with the exception
of the Contributing to the Team’s Work category. There were, however, positive
correlations between all categories and team example feedback and (with the exception of
the Having Related Knowledge, Skills, and Abilities category) with the impact feedback.
However, none of these categories showed significant correlations with actionable
feedback or Team Satisfaction.
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In general, looking at the peer comments, the Control group students who
provided teaming examples provided them in the Contributing to Team’s Work and
Interacting with Teammates categories. These are areas where it is most likely they
would see observable behaviors within the team. It is also more likely that students who
provided an impact of a behavior did so in the Keeping the Team on Track category. This
is also an observable behavior. With the EP and CTA groups, these students were more
likely to comment on more categories than the control group and provided examples with
most of the behavioral categories. The CTA group also were more likely to provide
impact feedback when commenting on Keeping the Team on Track. However, none of
the groups showed significant correlations between their peer comments and actionable
feedback or team satisfaction.
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Table 6.15. Correlations between Qualitative Peer-Evaluation Comments on Midterm Peer Evaluations (Control: n=44)+
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Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

.161
(.298)

-.148
(.338)

-.100
(.518)

-.233
(.128)

.344*
(.022)

.042
(.789)

-.187
(.223)

.077
(.618)

2. Interacting with Teammates (IT)

.161
(.298)

--

-.252
(.099)

.019
(.900)

.261
(.087)

.442**
(.003)

.019
(.904)

.004
(.982)

-.173
(.261)

3. Keeping the Team on Track (K)

-.148
(.338)

-.252
(.099)

--

.148
(.337)

-.269
(.078)

.021
(.893)

.472**
(.001)

-.030
(.846)

-.237
(.122)

4. Expecting Quality (EQ)

-.100
(.518)

.019
(.900)

.148
(.337)

--

.039
(.804)

.211
(.168)

-.177
(.251)

-.079
(.610)

.098
(.526)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

-.233
(.128)

.261
(.087)

-.269
(.078)

.039
(.804)

--

.275
(.070)

-.149
(.335)

.079
(.611)

-.321*
(.034)

6. Feedback with Team Example
(FE)

.344*
(.022)

.442**
(.003)

.021
(.893)

.211
(.168)

.275
(.070)

--

-.167
(.278)

.040
(.795)

-.046
(.768)

7. Feedback with Impact (FI)

.042
(.789)

.019
(.904)

.472**
(.001)

-.177
(.251)

-.149
(.335)

-.167
(.278)

--

.016
(.916)

-.081
(.600)

8. Feedback with Action (FA)

-.187
(.223)

.004
(.982)

-.030
(.846)

-.079
(.610)

.079
(.611)

.040
(.795)

.016
(.916)

--

.002
(.992)

9. Satisfaction with Team

.077
(.618)

-.173
(.261)

-.237
(.122)

.098
(.526)

-.321*
(.034)

-.046
(.768)

-.081
(.600)

.002
(.992)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

Table 6.16. Correlations between Qualitative Peer-Evaluation Comments on Midterm Peer Evaluations (EP: n=38)+

154

Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

.159
(.341)

-.108
(.520)

.059
(.725)

.114
(.494)

.440**
(.006)

.287
(.080)

-.180
(.279)

.097
(.562)

2. Interacting with Teammates (IT)

.159
(.341)

--

.243
(.141)

.449**
(.005)

.300
(.067)

.659**
(.000)

.257
(.120)

-.087
(.602)

.070
(.675)

3. Keeping the Team on Track (K)

-.108
(.520)

.243
(.141)

--

.493**
(.002)

.445**
(.005)

.435**
(.006)

.281
(.088)

-.070
(.678)

-.031
(.853)

4. Expecting Quality (EQ)

.059
(.725)

.449**
(.005)

.493**
(.002)

--

.499**
(.001)

.638**
(.000)

.216
(.192)

.116
(.488)

.171
(.304)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

.114
(.494)

.300
(.067)

.445**
(.005)

.499**
(.001)

--

.556**
(.000)

.246
(.137)

-.028
(.866)

.224
(.177)

6. Feedback with Team Example
(FE)

.440**
(.006)

.659**
(.000)

.435**
(.006)

.638**
(.000)

.556**
(.000)

--

.323*
(.048)

.063
(.708)

.086
(.609)

7. Feedback with Impact (FI)

.287
(.080)

.257
(.120)

.281
(.088)

.216
(.192)

.246
(.137)

.323*
(.048)

--

-.177
(.286)

-.014
(.933)

8. Feedback with Action (FA)

-.180
(.279)

-.087
(.602)

-.070
(.678)

.116
(.488)

-.028
(.866)

.063
(.708)

-.177
(.286)

--

-.167
(.316)

9. Satisfaction with Team

.097
(.562)

.070
(.675)

-.031
(.853)

.171
(.304)

.224
(.177)

.086
(.609)

-.014
(.933)

-.167
(.316)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

Table 6.17. Correlations between Qualitative Peer-Evaluation Comments on Midterm Peer Evaluations (CTA: n=47)+
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Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

.100
(.503)

-.119
(.427)

-.057
(.704)

-.066
(.662)

.333*
(.022)

.099
(.509)

-.026
(.861)

.012
(.936)

2. Interacting with Teammates (IT)

.100
(.503)

--

-.044
(.771)

.236
(.110)

.150
(.313)

.376**
(.009)

.088
(.555)

.080
(.595)

-.116
(.436)

3. Keeping the Team on Track (K)

-.119
(.427)

-.044
(.771)

--

.246
(.095)

.334*
(.022)

.499**
(.000)

.532**
(.000)

-.139
(.351)

-.030
(.842)

4. Expecting Quality (EQ)

-.057
(.704)

.236
(.110)

.246
(.095)

--

.198
(.181)

.239
(.106)

.196
(.188)

-.082
(.582)

-.117
(.432)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

-.066
(.662)

.150
(.313)

.334*
(.022)

.198
(.181)

--

.452**
(.001)

.283
(.054)

.077
(.605)

.070
(.642)

6. Feedback with Team Example
(FE)

.333*
(.022)

.376**
(.009)

.499**
(.000)

.239
(.106)

.452**
(.001)

--

.506**
(.000)

-.203
(.171)

-.035
(.813)

7. Feedback with Impact (FI)

.099
(.509)

.088
(.555)

.532**
(.000)

.196
(.188)

.283
(.054)

506**
(.000)

--

-.236
(.110)

-.234
(.114)

8. Feedback with Action (FA)

-.026
(.861)

.080
(.595)

-.139
(.351)

-.082
(.582)

.077
(.605)

-.203
(.171)

-.236
(.110)

--

.176
(.237)

9. Satisfaction with Team

.012
(.936)

-.116
(.436)

-.030
(.842)

-.117
(.432)

.070
(.642)

-.035
(.813)

-.234
(.114)

.176
(.237)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

Table 6.18. Correlations between Qualitative Peer-Evaluation Comments on Midterm Peer Evaluations (All groups: n=131)+
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Measures

1

2

3

4

5

6

7

8

9

1. Contributing to Team’s Work (C)

--

.163
(.065)

-.102
(.248)

.048
(.585)

-.074
(.402)

.379**
(.000)

.186*
(.035)

-.077
(.384)

.040
(.653)

2. Interacting with Teammates (IT)

.163
(.065)

--

.006
(.942)

.298**
(.001)

.230**
(.009)

.496**
(.000)

.150
(.091)

.010
(.910)

-.093
(.296)

3. Keeping the Team on Track (K)

-.102
(.248)

.006
(.942)

--

.329**
(.000)

.185*
(.035)

.371**
(.000)

.429**
(.000)

-.067
(.449)

-.095
(.283)

4. Expecting Quality (EQ)

.048
(.585)

298**
(.001)

.329**
(.000)

--

.259**
(.003)

.412**
(.000)

.212*
(.016)

.069
(.436)

-.013
(.883)

5. Having Related Knowledge,
Skills, and Abilities (KSA)

-.074
(.402)

.230**
(.009)

.185*
(.035)

.259**
(.003)

--

.430**
(.000)

.144
(.105)

.017
(.852)

-.021
(.812)

6. Feedback with Team Example
(FE)

.379**
(.000)

.496**
(.000)

.371**
(.000)

.412**
(.000)

.430**
(.000)

--

.349**
(.000)

-.003
(.969)

-.012
(.889)

7. Feedback with Impact (FI)

.186*
(.035)

.150
(.091)

.429**
(.000)

.212*
(.016)

.144
(.105)

.349**
(.000)

--

-.111
(.212)

-.149
(.092)

8. Feedback with Action (FA)

-.077
(.384)

.010
(.910)

-.067
(.449)

.069
(.436)

.017
(.852)

-.003
(.969)

-.111
(.212)

--

.002
(.981)

9. Satisfaction with Team

.040
(.653)

-.093
(.296)

-.095
(.283)

-.013
(.883)

-.021
(.812)

-.012
(.889)

-.149
(.092)

.002
(.981)

--

table notation Pearson r (p value)
* p < .05 ** p<0.01
+

Using the information provided in Tables 6.11 – 6.18, I completed a regression
model to determine which dependent variables are significant contributors to the new
measure of team satisfaction. Of the self and peer codes, only self-comments on how an
individual Contributes to the Team’s Work contributed significantly to the prediction of
Team Satisfaction with an R² value of 0.056, F(1,127) = 7.597, p=0.007. This would
indicate that the number of comments related to how an individual contributes to their
team contributes 5.6% to the prediction of their team satisfaction. This may indicate that
their team satisfaction is not based on the number of comments, but the nature of the
comments which should be investigated more thoroughly.

6.3 Discussion
There was a statistically significant effect of time and of group on the combined
dependent variables, however there was not found to be a significant interaction between
the two. In this section, I will therefore discuss the results for each of the five hypotheses
on the peer evaluation comments by group (between-subjects) and over time (withinsubjects).
First, it was hypothesized that changing the CATME survey by enhancing the
prompt would result in significant differences on the number of CATME behavioral
categories discussed in the peer comments. These differences should have been observed
between the control and EP groups, while no significant differences should exist between
the EP and CTA groups (H1). On the midterm evaluations, there were statistically
significant results between two of the behavioral categories (Contributing to Team’s
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Work and Expecting Quality) and the average number of behavioral categories
commented on between the control and the EP group, with the EP group providing more
comments than the control group.
Looking at the effect size of the study manipulations, there is a small effect for
Contributing to Team’s Work (C) and a medium effect for Expecting Quality (EQ).
Additionally, there is a medium effect of the average number of behavioral categories
commented on due to the survey manipulation. As expected, on the midterm peer
evaluations, there were no statistically significant differences between the EP and CTA
groups. However, there are small effects due to the instructional manipulation on the
average number of behavioral categories, which may be combined with the medium
effect of the survey manipulation to produce the significant increase in the peer
evaluation comments in the CTA group over the control group.
Looking at the ratings over time, in general, the amount of comments on all the
behavioral categories decreased. In particular, comments on the Interacting with
Teammates (IT) and Having Related Knowledge Skills and Abilities (KSA) categories
showed significant decreases in the number of comments provided by students.
To summarize the results of H1, it was hypothesized that changing the CATME
survey by enhancing the prompt would result in significant differences on the number of
CATME behavioral categories discussed in the peer comments, which would result in
observable differences between the control and EP groups. There were significant
differences found in specific behavioral categories as well as the average number of
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behavioral categories between the control and EP group, which matches my hypothesis.
However, there were also significant differences in the average number of behavioral
categories discussed in the midterm peer evaluations between the control and CTA group
which may be the result of a combination of a small effect due to the instructional
manipulation and the medium effect of the survey manipulation. These interactions
should be investigated further.
Additionally, it appears that students are decreasing the amount of feedback
provided on the end-of term evaluations. It may be due to the perception of the students
on how these comments will be used. The midterm evaluation was clearly formative,
with feedback returned to the students and the ability to affect their current team’s
performance may have increased their desired to provide comments. The end-of-term
evaluations are more summative. It is unlikely that the current team will benefit from any
comments on behaviors to teammates and may have been less likely to provide them. The
reasons for this decline in comments should be investigated further.
For my second hypothesis, H2, it was hypothesized the CTA group would
provide increased comments that referenced specific team tasks (FE) over both the EP
and Control group due to the instructional manipulation, with the EP group providing
more comments referencing team tasks over the Control group due to the survey
manipulation. As with the behavioral codes, there was a decline in the number of FE
comments over time, but not significantly so.
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Looking at the between-subject results, I expected that the survey manipulation
would increase the number of comments with team examples as the enhanced prompt
specifically told the students to “provid[e] examples of these specific behaviors.”
Although there was a medium effect of the survey manipulation on FE for the midterm
peer evaluation, it did not translate into significant differences between any of the groups.
I also expected increases between the EP and CTA group due to the instructional
manipulation where students completed an activity which specifically detailed what each
team member did for their mini-project, but there were no significant effects or
differences found between any of the groups on the midterm peer evaluation. These
results may be due to the choice to code more than one behavior in a category as a
specific example (FE) during the coding process. This secondary code may need further
revision to increase validity.
For the third hypothesis (H3), it was expected that students in the EP and CTA
groups would demonstrate increased comments with actionable feedback (FA) over the
Control group due to the survey manipulation. I expected that the survey manipulation
would increase the number of comments with actionable feedback as the enhanced
prompt specifically told the students that they should be “suggesting actions or behaviors
that should be added, stopped, altered, or maintained as is.” As expected, there is a
medium effect of the survey manipulation on actionable feedback (FA) and students in
the EP and CTA groups were statistically more likely to provide more actionable
feedback (FA) than the Control group on the midterm evaluations. Because no changes
were made in the instructional manipulation to address actionable feedback, no
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differences were expected between the EP and CTA groups on actionable feedback (FA).
As expected, there were no statistically significant differences between the responses by
the students in the EP and CTA groups on the midterm peer evaluation.
There was, however, a significant decrease in the number of actionable feedback
provided on the end-of-term evaluation as compared to the midterm evaluation. Again,
the reason for this decline should be investigated further, but it may be due to the nature
of the assessment. Specific, actionable feedback may be interpreted by the students as
things that would help the current team. As the evaluation happened at the end of the
semester, there team function had ended.
For the fourth hypothesis (H4), it was expected that both the EP and CTA groups
provided increased comments explaining the impact of behaviors on the team (FI) over
the Control group due to the survey manipulation. I expected that the survey
manipulation would increase the number of comments with impacts of behaviors (FI) as
the enhanced prompt told the students they should be “specifying how these behaviors
affect your team or your team’s work.” However, there are no significant differences
between the control and EP group (although it is close, p = 0.076), despite having a
medium effect due to the survey manipulation. There are significant differences between
the control and CTA groups, which may indicate that there may be a significant effect
due to the instructional manipulation or the combination of the survey and instructional
manipulation which should be investigated further. There was a decline in the number of
FI comments over time, but not significantly so.
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For H5, it was expected that students in the CTA group would demonstrate more
complete feedback compared to both the Control group and the EP group. Additionally,
the EP group will demonstrate more complete feedback as compared to the Control
group. As stated previously, “more complete feedback” was operationally defined as
feedback which provided more information to the student receiving the feedback and
consisted of not only the CATME behaviors, but included at least two of the secondary
codes (FE, FI, and FA) as well. It was expected that the survey and instructional
manipulations would both have significant effects if this hypothesis is supported. As
expected, both the EP and CTA groups demonstrated significantly more comments that
used at least two secondary codes in their peer evaluations over the Control groups.
However, there were no significant differences between the EP and CTA groups which
indicates that there only appears to be a medium effect of the survey manipulation on the
use of two secondary codes.
This changes when looking at the use of all three secondary codes in the
comments. The differences between the control and EP group using all three secondary
codes approached significance (p = 0.079) with students in the EP group more likely to
use all three secondary codes. Additionally, there are statistically significant differences
between the control and CTA groups with the CTA group more likely to use all three
secondary codes in the midterm peer evaluation comments. This may indicate a small
significant effect of the instructional manipulation in addition to the medium effect due to
the survey manipulation in the increase in the use of this code in the CTA group.

162

In addition to analyzing the effects of the survey and instructional manipulations
on the peer evaluation comments, I investigated the use of these comments in predicting
team satisfaction using a self-reported question for all groups: “At this current time, rate
how satisfied you are with the functionality of your team experience”. This question was
rated on a scale of 0 (not satisfied) to 100 (completely satisfied). In general, the students
rate their satisfaction very high, there are no significant differences between groups on
this measure. There were significant differences over time in their team satisfaction, with
students in the final peer evaluations reporting statistically significant increases in team
satisfaction.
Looking at the correlations and regression analysis, I expected more comments
regarding teaming behaviors to have a positive relationship with this satisfaction
measure. However, there were no consistent measures between the different groups. For
example, there is a negative correlation between Having Related Knowledge, Skills, and
Abilities and Team Satisfaction for the peer-evaluations in the Control group only. This
would seem to indicate that that more comments on this category results in lower Team
Satisfaction or vis versa. The only other measures that showed significant relationships
with Team Satisfaction was a positive correlation with Contributing to the Team’s Work
and a negative correlation with actionable feedback for the self-evaluations of the Control
group. Looking at the hierarchical linear regression yielded only the Contributing to the
Team’s Work contributed significantly to the prediction of Team Satisfaction, but only
described 5.6% of the variance in team satisfaction. It would appear that the number of
comments on a given behavioral category do not lead a good prediction of team
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satisfaction. However, there are a lot of variables left unexplored that could be evaluated
in a future study. For example, the effects of the number of positive or negative
comments on any given category on the overall team satisfaction.
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7 Project Summary
7.1 Overall Results
There exists a need for revision to the current peer evaluation methods as many students
are unable or unwilling to provide meaningful feedback or assessment of their own or
teammates contributions on a peer evaluation (Brawner, Murch, Ferguson, and Ohland,
2018; Cheville and Duvall, 2008; Dudevior, Laffely, and Mundy, 2010; Harley, 2013;
Kaufman, Felder, and Fuller, 2000; Richmond, Satyamurthy, and DeFranco, 2016;
Topping, 2003). Because of these challenges, the overall goal for my dissertation was to
improve the utility of student peer evaluation feedback. In a series of four studies,
following the Design-Based Research (DBR) approach for educational research, I
evaluated the effects of a) alterations in the peer evaluation instrument (CATME), b)
changes to instructions for students regarding peer evaluation, and c) new instructional
strategies on the utility of the peer feedback produced on midterm and end-of-term
evaluations by first-year engineering students. My overall conclusions are summarized
below.
The current model for peer evaluation in Michigan Tech’s first-year engineering
program uses the CATME Peer Evaluation tool and was assessed during Study 2. With
the training provided by CATME, students do not appear to differentiate their teammate’s
contributions within a teaming dimension (e.g., they rated their teammates the same on a
behavioral category such as Expecting Quality). Additionally, approximately 39% of
students do not differentiate across teaming dimensions (e.g., they rate their teammates
the same across all teaming dimensions). Finally, only 55% of students provided
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feedback (of any kind) in the comment section of the CATME survey and only 6% of
students provided negative or constructive feedback to their teammates.
These results are consistent with literature. Cheville and Duvall (2008) noticed
similar behaviors in students enrolled in their capstone design courses. Students who
gave high scores on one area of the peer evaluation were more likely to also give high
scores on the remaining areas of the peer evaluation. This would indicate this is not only
a problem for first-year engineering students, it also affects upper-division students. With
respect to qualitative comments, a 2018 study by Brawner, Murch, Ferguson, and
Ohland, only about a third of the students provided comments to themselves or their
teammates and these comments lacked details that explained their quantitative rating of
their peer (Brawner, Murch, Ferguson, and Ohland, 2018).
With the CATME peer evaluation in use by 22,000 instructors at 2,400 institutions
in 88 countries (info.catme.org), increasing the utility of this peer evaluation tool can
have a significant impact on how teaming is assessed globally. Additionally, teamwork is
a cornerstone of many courses and essential in the working environment for most
engineering students. This work significantly impacts the validity of using peer
evaluation or team assignments as part of course grading schemas or the assessment of
individual effort on team projects, with is a major component of collaborative learning
(Boud, Cohen, and Sampson, 1999; Loughry, Ohland, and Woehr, 2014, Svinicki and
McKeachie, 2014).
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The third and fourth study explored both a survey and instructional manipulation to
increase the utility and meet the need outlined by literature. The survey manipulation
increased the visual size of the response boxes for peer comments and increased clarity
and detail of the instructional prompt in the CATME survey (as administered through
Survey Monkey). The instructional manipulation used a Cognitive Task Analysis (CTA)
Knowledge Audit procedure with specific probes designed to focus on a specific area of a
task (Crandall, Klein & Hoffman, 2006; Militello and Hutton, 1998) In this case, the
students were asked to focus on a specific team project. The final element created for
these studies was the development of a qualitative codebook to identify and quantify the
recurring ideas and themes brought forward by the students in their self and peer
evaluation comments. This codebook was used to quantify the results of the
manipulations.
The survey manipulation showed a significant positive effect on several of the
individual behavioral categories, the average number of behavioral categories, and the
amount of actionable feedback discussed in the midterm peer evaluation comments.
These results are consistent with the studies that indicate that increasing the visual size of
the response box increases the length of response (Christian and Dillman, 2004; Smyth,
Dillman, Christian, & McBride, 2009) and that increasing the clarity of instructions
improves the thoroughness of responses (Smyth et al., 2009; Chaudhary & Israel, 2016).
While there were no individual effects of the instructional manipulation measured
due to the study design, there were combined effects of the instructional and survey
manipulations that resulted in significant differences between the control and CTA group
167

on the average number of behavioral categories discussed in the midterm peer evaluation
comments. Additionally, the CTA group demonstrated greater utility of feedback
(operationally defined as detailed, references specific team work, and providing
actionable and/or impactful feedback) over the Control group. This may demonstrate that
having the students focus on a specific instance of teamwork before completing their peer
evaluations may help more specific examples about the teaming experience (Crandall,
Klein, & Hoffman, 2006), and reduce memory errors linked with incorrect or biased
responses (Cohen, Manion & Morrison, 2013). However, the study design would need to
be modified to unpack the individual effects of the survey and instructional interventions.

7.2 Future Work
These studies focused on the use of the CATME peer evaluation tool by Michigan
Technological University first-year engineering students as a way to assess their teaming
experiences. It is essential that these student teams learn effective strategies for peer
feedback or they will not function optimally. These modifications to the CATME survey
and the CTA instructional manipulation have the potential to increase the utility of this
popular peer evaluation tool. While the results of these studies with respect to the
qualitative peer evaluation comments are promising, there is still work to be done.
To begin, the codebook was developed using an inductive, open coding approach
to develop the primary and secondary codes used in this study (Hsieh & Shannon, 2005;
Saldaña, 2016). When using repeating cycles of coding and evaluation on the same data
set, the inter-rater reliability between myself and another faculty member of Engineering
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Fundamentals resulted in very good strength of agreement on all measures. However,
when used independently, the secondary codes for utility (FE, FI, FA) showed only
moderate strength of agreement, which demonstrates the need for more refinement in the
codebook to ensure reliability before a broad utilization of this tool is encouraged.
Next, the modifications to the CATME tool should be tested in situ. For this final
study, I recreated the survey instrument in Survey Monkey to manipulate the prompts and
size of comment areas. A real test of the effectiveness of these manipulations would be to
perform a test using the CATME tool to verify the increase of utility shown in this study.
Also, this final study design did not allow me to separate the individual effects of the
instructional and survey manipulations. An additional study with a Control group for the
instructional manipulation would help address this limitation. Once this is complete, the
effects of the CTA reflective instructional method can be unpacked from the survey
manipulation. Additionally, the changes in student behaviors providing comments over
time should be unpacked. Is the decrease in behavioral comments or comments on
actionable feedback due to the perceived lack of usefulness of these comments to their
current team?
Final, this series of studies indicated that there is a lot of work that needs to be
done to evaluate the quantitative measures of teaming. Many of the instruments I used to
evaluate teaming effectiveness or satisfaction such as the trust and conflict scale
(Lencioni, 2007) and the team satisfaction scales (Van der Vegt, Emans, and Van De
Vliert, 2001) have a ceiling effect associated with the results. This could be due to a
reluctance by the students to give their teammates lower ratings in formal evaluations
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(Brutus, Donia, and Ronen, 2013; Van Tyne, 2017) or it could indicate students are
unable to discriminate between teammates due to a lack of observation of that dimension
given the teaming tasks they had engaged in. It may also be due to the information a
student is using to rate each other (e.g., personal attributes, quality of work) (Cheville and
Duvall, 2008). Whatever the issue, evaluating team effectiveness remains a rich area of
research.
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A

Identifying Teaming Issues
Table A.1. Faculty / LEAP Leader Issue Identification Survey

Please take 5 minutes and help identify which of the following negative behaviors,
actions, or consequences do you see most frequently in first-year engineering teams.
Please narrow your list to the top five most frequently occurring items that you have
personally observed in the teams you have instructed.
First-year engineering teams most commonly exhibit the following negative behaviors, actions, or
consequences: (choose your top 5)

Issue Description

Issue Selection

1. conceal their weaknesses and mistakes from one another
2. hold grudges
3. create environments where back-channel politics and personal
attacks thrive
4. fail to tap into all the opinions and perspectives of team
members
5. breeds lack of confidence and fear of failure
6. revisits discussion and decisions again and again
7. places an undue burden on the team leader as the sole source of
discipline
8. encourages mediocrity
9. fail to recognize and tap into one another's skills and
experiences
10. is easily distracted
11. waste time and energy managing their behaviors for effect
12. misses deadlines and key deliverables
13. creates resentment among team members who have different
standards of performance
14. hesitate to offer help outside their own areas of responsibility
15. jump to conclusions about the intentions and aptitudes of others
without attempting to clarify them
16. dread meetings and find reasons to avoid spending time
together
17. encourages team members to focus on their own individual
goals
18. hesitate to ask for help or provide constructive feedback
19. ignore controversial topics that are critical to team success

☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

Adapted from Lencioni, P. (2007). The five dysfunctions of a team. John Wiley &
Sons.
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B

CATME Peer Evaluation Instrument

Figure B.1. CATME Rating: Contributing to Team’s Work (Ohland et al., 2012)

Figure B.2. CATME Rating: Interacting with Teammates (Ohland et al., 2012)
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Figure B.3. CATME Rating: Keeping the Team on Track (Ohland et al., 2012)

Figure B.4. CATME Rating: Expecting Quality (Ohland et al., 2012)
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Figure B.5. CATME Rating: Having Related Knowledge, Skills, and Abilities (Ohland et
al., 2012)
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C

Team Evaluation Follow-up Questions
Table C.1. Team Satisfaction follow-up Questions

Place a check in the column that identifies the extent to which you agree or disagree with
the statement. 1 = Strongly Disagree, 5 = Strongly Agree
Survey Items
1. I am satisfied with my present teammates.
2. I am pleased with the way my teammates and I work
together.
3. I am very satisfied with working in this team.

1

2

3

4

5

Adapted from Van der Vegt, G. S., Emans, B. J., & Van De Vliert, E. (2001). Patterns of
interdependence in work teams: A two‐level investigation of the relations with job and
team satisfaction. Personnel Psychology, 54(1), 51-69.
Table C.2. Team Interdependence follow-up Questions
Place a check in the column that identifies the extent to which you agree or disagree with
the statement. 1 = Strongly Disagree, 5 = Strongly Agree
1.
2.
3.
4.
5.

Survey Items
My teammates and I have to obtain information and
advice from one another in order to complete our work
I depend on my teammates for the completion of my
work
I have a one-person job; I rarely have to check or work
with others (scale reversed)
I have to work closely with my teammates to do my
work properly
In order to complete our work, my teammates and I
have to collaborate extensively

1

2

3

4

5

Adapted from Van der Vegt, G. S., Emans, B. J., & Van De Vliert, E. (2001). Patterns of
interdependence in work teams: A two‐level investigation of the relations with job and
team satisfaction. Personnel Psychology, 54(1), 51-69.
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D

Assessing Team Trust and Conflict
Table D.1. Team Reflection Survey

Assign a rating to each statement. It is essential to the accurate scoring of this instrument.
Evaluate the statements honestly and be as objective as possible. Be thoughtful about
your responses, but don't agonize over each response. Your initial "gut feel" is usually
best. Place a check in the column that most closely applies to your team. 1 = Never, 5 =
Always.
Survey Items

Trust
1. Team members admit their mistakes.
2. Team members acknowledge their weaknesses to one another.
3. Team members ask for help without hesitation.
4. Team members ask one another for input regarding their areas of
responsibility.
5. Team members acknowledge and tap into one another's skills and
expertise.
6. Team members willingly apologize to one another.
7. Team members are unguarded and genuine with one another.
8. Team members can comfortably discuss their personal lives with
one another.

1 2 3 4 5

Conflict
1. Team members are passionate an unguarded in their discussion of
issues.
2. Team meetings are interesting and compelling (not boring).
3. During team meetings, the most important - and difficult - issues
are described.
4. Team members voice their opinions even at the risk of causing
disagreement.
5. During discussions, team members challenge one another about
how they arrived at their conclusions and opinions.
6. Team members solicit one another's opinions during meetings.
7. Team members communicate unpopular opinions to the group.
8. When conflict occurs, the team confronts and deals with the issue
before moving to another subject.
Adapted from Lencioni, P. (2007). The five dysfunctions of a team. John Wiley & Sons.
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Scales

Trust

Table D.2. Reflection Scoring Interpretation
High
Medium
Low
Average score of
Average score of
Average score of
3.75 and above
3.25 -3.74
3.24 and below
Your team may need to
Your team lacks
get more comfortable
necessary levels of
being vulnerable and
Your team has created
openness and
an environment where
open with one another
vulnerability about
about individual
vulnerability and
individual strengths,
openness are the norm. strengths, weaknesses,
weaknesses, mistakes,
mistakes, and needs for
and needs for help.
help.

Your team is
comfortable engaging
Conflict in unfiltered discussion
around important
topics.

Your team may need to
learn to engage in more
unfiltered discussion
around important
topics.

Your team is not
comfortable engaging
in unfiltered discussion
around important
topics.

Adapted from Lencioni, P. M. (2012). The five dysfunctions of a team: Team assessment.
John Wiley & Sons.
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E

Assessing Teamwork with Adapted Surveys
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Figure E.1. Instructions and CATME Behavior Scale Questions for Fall 2020 Peer
Evaluation Surveys
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Figure E.2. Instructions and Peer Evaluation Prompts for Control Group
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Figure E.3. Instructions and Peer Evaluation Prompts for Enhanced and CTA Groups
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Figure E.4. End of Peer Evaluation Survey and Consent Information
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F

Peer Evaluation Instructional Video Transcript

This video will demonstrate how to take your peer evaluation survey
Peer evaluation surveys help your instructor assess team member effectiveness.
They also provide you with feedback from your teammates on your teamwork behavior.
The peer evaluation survey asks you to rate your team members on five different
behavioral criteria, with an additional screen for you to provide comments to your
teammates and to your instructor. Note that if you leave the survey in the process of
completing it, Survey Monkey will not save your responses, and you must restart.
Be sure to read all instructions carefully.
To start, enter your name and the names of your teammates into the survey.
Next, you will be asked to rate your teammates against different criteria for each of the 5
dimensions of teaming.
For each category, the behaviors are organized into five different columns. Please answer
these questions to the best of your ability by selecting the column that best describes that
individual’s behavior during this time period.
For example, if teammate one
•
•
•

Completes a fair share of the team's work with acceptable quality.
Keeps commitments and completes assignments on time.
Helps teammates who are having difficulty when it is easy or important.

You would rate them by checking this circle. If teammate 2 demonstrates those
behaviors, but also some from the behavioral definition, you would rate them by clicking
this column.
You should have one column selected for each teammate you have.
If you do not have a teammate, enter N/A.
Be sure to rate yourself and your teammates on all five of these teaming dimensions.
When you have finished, click next on the survey.
This page provides spaces to make comments about yourself and your teammates. Be
sure to read all instructions carefully.
With constructive feedback, each teammate can build on their strengths and improve in
areas where they fall short, making the team more effective and enjoyable.
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Remember as you are writing your comments to keep following guidelines in mind:
1. Be respectful – You shouldn’t say anything in the written comments that you
would not say to the person’s face.
2. Be real – Your comments should be honest and constructive.
3. Be trustworthy – Do not violate the trust of your teammates and instructors by
publicizing your comments about others or theirs about you.
4. Make sure your comments only relate to teammates’ behavior and
contribution to the team. You should not make comments related to gender,
ethnicity, national origin, appearance, or anything else unrelated to the team’s
work.
5. Your comments should be yours alone.
Each comment box needs to be filled out before you are able to move on.
Your comments will be seen by your instructor and will be released to your teammates
anonymously.
There is also a comment box to add confidential comments to your instructor. Only you
and your instructor will have access to these comments.
The last question on this page is a rating on how satisfied you are with your team’s
function. Use the slider to rate your team on a scale from 0 to 100.
When you have completed this page click the next button.
The final page provides a summary of a research project being done to improve the
student team experience. We have made some changes to how we assess teaming, but we
need to find out if they are really working.
This peer evaluation, administered now and at the end of the term, can help us measure
how students evaluate their team experience. By consenting to allow us to store and use
your anonymized team evaluation answers as part of our study, you can help us to
improve how students work together in teams.
Please read through the consent form below and indicate whether or not you consent to
allow us to use your answers in our study. If you would like a copy, print this page or ask
your instructor to send it to you for your records. Again, all identifying information will
be removed from our data sets. You will do the same amount of work whether or not you
consent. By consenting, you are allowing us to use your anonymized answers in order to
make this course better.
After reading the consent form, answer questions 14 and 15 to indicate your willingness
to participate in this research.
Click the "done," button to complete the survey.
191

G

Instructional Activities – Fall 2020
Name:___________________________________________

Team:___ Section:____

We’re right in the middle of midterm exams and it is good to reflect on the types of study skills that
can help you be successful. For this reflection, I've provided you with space to list out any exams
you’ve had in the past week and upcoming exams. First, I’d like you to reflect on any exams
you’ve had in the past 7 days. Complete Table 1 below to add the course, exam date, topics and
how you studied for the exam. Go ahead and complete the table; add or delete rows as necessary.
After completing the table, answer the reflection question below.
Table 1. Past Exam Reflection (last seven days)
Course

Exam Date

Topics Covered

Study Strategies

Past Exam Reflection Question
Looking at your study habits and strategies and how the exam went, in a couple of sentences
discuss what (if any) changes will you make to your study strategies for these courses in the future.
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Next, I’d like you look forward to the exams you have in the next 7 days. Complete Table 2 and
identify the classes, exam dates, topics they cover, and study strategies you feel will be most
effective for this/these course(s). Go ahead and complete the table; add or delete rows as necessary.
Once you have completed the table, go ahead and submit your assignment. After completing the
table, answer the reflection question below.
Table 2. Future Exam Reflection(last seven days)
Course

Exam Date

Topics Covered

Study Strategies

Future Exam Reflection Question
Based on your experiences with your past exams and your planned study strategies, write a couple of
sentences discussing your study plans for these future exams.

Figure G.1. Study Skills Reflection Assignment
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Name:___________________________________________

Team:___ Section:____

For this reflection, I've provided you with a list of all the main tasks for this project. You are going
to reflect on your experience with your team in the completion of this project. You will use this
information to complete your peer evaluations. Go ahead and complete the table for this project; add
or delete rows as necessary. Once you have completed the table, answer the reflection questions at
the end and submit your assignment. You will use this information when you complete the Peer
Evaluation form.
Table 1. Steel Project Task Reflection
Main Task and Designation

Steps to Complete Task (e.g.,
team meetings, individual work)

Who participated?

Steel Properties and Treatment Video
(Team)

Peer Review of Videos (Individual)
Steel Material Properties Spreadsheet
(Individual)
Plotting Steel Composition and
Treatment Response (Individual)

Heat Treatment MATLAB Analysis
(Team)

Heat Treatment Report (Team)

Looking at the information from the table above, answer the following questions.
1.
2.

3.

Can you describe an instance when you knew something was amiss with your team? Be specific
and paint a picture with words (e.g., what happened? who was involved?)
Can you think of an example when working on this project when you noticed an opportunity
for you or your teammates to do something better? Be specific and paint a picture with words
(e.g., what happened? who was involved?)
Can you think of a time when you realized that you would need to change the way you or
another team member were performing to get the job done? Be specific and paint a picture with
words (e.g., what happened? who was involved?

Figure G.2. CTA Teaming Reflection
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H

Copyright Documentation
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Figure H.1. Permission Documentation for Model of Teaming (Wilson, 2010)
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Figure H.2. Permission Documentation for Points of Leverage for Creating Conditions
that Enhance Group Task Performance (Tuckman, 1990)
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Figure H.3. Permission Documentation for SARA model for Receiving Feedback
(decisionwise, 2020)
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